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FOREWORD 


The friends and well-wishers of the^Indian Statistical Institute have laid 
those connected with the Institute under a load of gratitude by conceiving of and 
executing this plan of bringing out a volume of essays to be presented to Professor 
P. C. Mahalanobis on his Seventieth birthday in June, 1963. To one like me who can 
claim to have been a close friend of Professor Mahalanobis for over 40 years and who 
has had the privilege of working with him in guiding the growth and development 
of the Institute for the last 18 years, this gesture of regard and good-will is especially 
gratifying, as well as appropriate, for the attainment of the three-score years and 
ten span by Professor Mahalanobis happens to mark the consummation of a most 
remarkable period of achievement in the life of this eminent scholar and scientist, 
restless visionary and planner. 

Mahalanobis had left Cambridge, with a brilliant degree in Mathematics 
and Physios, by the time I was admitted there in 1916. But a close friend of his 
who continued his studies became a close friend of mine also, and through him I came 
to know Mahalanobis sufficiently well to stay as his guest in Calcutta in October, 
1920, when I visited that city to appear in some Oriental Languages examination. 

It was during that visit that I learnt of the high standing of the Mahalanobis 
family in Bengalee society, as well as getting a glimpse of Mahalanobis’s interest in 
statistics—connected at that time with meteorology, purely as a powerful side 
interest of a professional teacher of physics. Mahalanobis introduced me to his 
aunt, a daughter of Keshab Chandra Sen, and in his company I called on Dr. Brajendra 
Nath Seal and Dr. Nilratan Sircar. A year later, I visited Calcutta again and got 
to know Srimati Nirmalkumari Maitra, then Mahalanobis’s fiancee and soon after 
Mahalanobis’s wife. Dr. Heramba Chandra Maitra, her father, was a strict Brahmo 
and there was much ado over the proposed mode of marriage ceremony but love 
triumphed in the end. 

I learnt of the difficulties that had been overcome only years later, as between 
1921 and 19391 had very little contact with the Mahalanobises. The threads of friend¬ 
ship, not any the worse for desuetude were resumed in Simla where I came to be 
posted as Joint Secretary to the Government of India in the Department of Education, 
Health and Lands and whither Mahalanobis had come to persuade the Government 
of India to give him a small grant—not of more than four digits—for developing 
his statistical laboratory and Institute. For, in the meanwhile this was the stable but 
unsubstantial form his interest in statistics had taken, an interest which had, grown 
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into a passion as the years went by and the time for his retirement from his official 
post of Professor of Physics at the Presidency College, Calcutta drew nearer. Some 
apace, sparhig which was becoming increasingly difficult to an expanding department, 
had been permitted to be used for the purposes of the Statistical Institute and 
Laboratory. 

My joining the Reserve Bank of India in 1930 as Secretary, to rise to be 
Deputy Governor (1941) and Governor (1943) marked a turning point in my own 
relations with Mahalanobis and my interest in his extra-professional work. 
The Reserve Bank top-level staff, with Headquarters in Bombay, spends about 
three months of the year (from mid-November to mid-February) in Calcutta, in 
order to maintain contact with that of other great industrial and commercial capital 
of the country. My duties therefore involved a three-month sojourn in Calcutta 
and far more extended opportunities of keeping up contacts with the Mahalanobises. 
I had taken the opportunity of this sojourn to learn a little Bengali, in order to 
know better my many friends in Bengal—^from Cambridge days, principally. And 
this forged another link in my friendship with the Mahalanobises, as I discovered how 
closely they had been associated with Rabindranath Tagore and Santiniketan in 
its early days. Mahalanobis had been Secretary of Visva-Bharati and Rani (the name 
by which Tagore called Srimati Nirmalknmari Mahalanobis) a deeply devoted 
ministering angel to the Poet. 

Many a Sunday I spent with the Mahalanobises, upto 1942, in a house beyond 
Barauagore Railway Station and after 1942 in 204 Barraokpore Trunk Road, the 
present somewhat bewildering Panoh-Mahal like house. Indeed, I was one of those 
who strongly advised the purchase of that property—during the war—as I felt attracted 
by its two tanks and gardenland, mangoes predominating (Amrapali was the apposite 
name given to it by Rabindranath Tagore). The war led to many profound 
changes in the location and organization of work of the Institute. Some staff had 
to be located m far away Giridih in the Santhal country. The Presidency College 
became less and less of an asylum and the precincts of Amrapali took up the strain. 

It was soon after my joining the Reserve Bank that I became a member 
of the Indian Statistical Institute, to become its President in 1944. Although I have 
studied lower mathematics it is not a subject I am at ease in or have a talent for, 
and my only connection with statistics had been carrying out random agricultural 
crop sample surveys, after Hubback, as a Settlement officer in Raipur in Madhya 
Pradesh (then Central Provinces and Berar) between 1926 and 1931, as a cross check 
on soil classification, correlated to soil analysis, and rent-rates fixed by me. However, 
increasingly I felt a sense of involvement in Mahalanobis’s work in statistics and a 
growing desire to help him in obtaining financial support from the Government of 
India. As Deputy Governor and later Governor of the Reserve Bank of India I had 
some influence with the Finance Ministry and felt I should use it in what appeared 
to me to be a decidedly deserving cause. 
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But statistics was not the only bond between the Mahalanobises and myself. 
Apart from their special relations with the Poet, I discovered Mahalanobis’s deep 
interest in the social and intellectual movements in Bengal, especially in the life and 
work of Raja Ram Mohun Roy, and I learnt of his great competence as a speaker 
and writer of Bengali. Tagore became more and more a powerful theme of talk 
with us—the room reserved for him in Amrapali, from which the Poet could greet 
the morning sun if ever he stayed with them; the numerous tours in different parts 
of the world in which the Mahalanobises had accompanied the Poet, incidents of these 
travels that it was a pleasure to recall, particularly the triumphs; the Poet’s sense 
of humour; his amazing speed in composing poetry, often a flow like that of the great 
river in a sailing boat on which he had loved to write; and the Poet’s many letters 
to Rani. 

It was inevitable that the Mahalanobises and I should make plana for me to 
pay my respects to the Poet, and this was hastened by his illness at Santiniketan. 
The Mahalanobises and I went to the Abode of Peace in February 1041, just for a day 
or two. I ventured to take a small offering, in the shape of a poem in Sanskrit, which 
the Poet received graciously and in return for which at my request he read out one 
of his own {Abirbhavo), selected by Rani Mahalanobis. Alas, that was the first 
and the last time that I was to see the Poet. I returned to Bombay, to my 
duties in the Reserve Bank, and in August 1941 the sad tidings reached me that 
the Poet had passed away. 

I became the Governor of the Reserve Bank in February, 1943 with a more 
perceptible capacity to interest the Government of India in helping the Indian Statis¬ 
tical Institute, and in 1946 the Education Ministry agreed to make its first large and 
regular grant of Rupees Five Lakhs to the Institute for its Research and Training 
School. For Mahalanobis the period after the end of the war was one of more 
frequent professional trips abroad—^hehad in the meanwhile been made a Fellow of the 
Royal Society of U.K. for his work bn large-scale agricultural sample surveys—and 
had also been elected a member of the International Statistical Institute. It was 
about this period that he resolved in his mind and discussed with me his idea of 
initiating a National Sample Survey as well as his growing interest in Statistical 
Quality Control. 

This latter interest matured in the shape of a plan to invite Dr. Walter 
Shewhart, Director of the Research Laboratory of the Bell Telephone Co., the Father 
of Statistical Quality Control to India, in an effort to arouse interest in the movement 
in the business world of India. This effort had the welcome support of Dr. Lai Verman 
of the Indian Standards Institution and took shape in 1948. Dr. Walter Shewhart, 
accompanied by his wife Edna Shewhart, came to India, stayed in Calcutta with the 
Mahalanobises at Amrapali and in Bombay with me at the Reserve Bank House. 
Whilst the visit sowed the seed of statistical quality control in India, which after a 
late germination is at last showing signs of growing into a tree of considerable size, 
it laid the foundation of a deep and abiding friendship between the Shewbarts and the 
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Mahalanobises on one hand, and the Shewharta and myself on the other, a charmed 
circle to which my wife, Srimati Durgabai Deshmukh, was admitted on our marriage 
in January, 1963. Edna is diM to both Kani and Durgabai, and the Shewhart 
home in New Jersey is our American home. 


Soon after relinquishing the Governorship of the Reserve Bank in 1949, 
t was appointed, on the suggestion of the late Dr. John Mathai, then Union Einanoe 
Minister, Einancial Ambassador in U.S.A. and Europe to the Government of India, 
and in that capacity accompanied Prime Minister Jawaharlal Nehru in part of his 
travels on his first visit to the U.S.A. in Ootober-November 1949. Soon after that 
I was called to Delhi for consultations, but stayed to organize the Planning Commission 
for the Prime Minister and to become the Union Minister of Finance in May 1962 
as a result of a concatenation of events which this is not the place or occasion to 
elaborate. 


It is necessary to state at this stage that Mahalanobis had known Shri Jawa¬ 
harlal Nehru and had had occasion to inform him of what he had been doing to 
promote statistics in India. Once, I remember, Shri Nehru had come to Bombay 
to speak on South and South-East Asia and International Relations before‘the Bombay 
branch of the Indian Council of World Affairs. That evening I was invited to dine 
with Shri Nehru by his sister Srimati Hnthee Singh, and I had occasion to refer to 
Mahalanobis’s work for statistics and to discover that Shri Nehru was appreciative of 
it and conscious of the need to encourage it. This friendly interest was to bear fruit 
later in the appointment of Mahalanobis as Statistical Adviser to the Government 
of India by Prime Minister Nehru. 


My coming on the scene as Minister of Finance led to many important 
developments of significance to the growth of the country’s statistical apparatus, 
developments which would not have been possible but for Prime Minister Nehru’s 
awareness of the role of statistics in planned economic development. The institution 
of a Central Statistical Office, the establishment of the National Sample iSiirvoy, 
the regular annual compilation of the National Income Report, with intensive statistical 
investigations within these fields, whenever and wherever required, the formation 
of a Statistical Quality Control Policy Advisory Committee—all these were the product 
of the conjunction of the favourable circumstances which provided for the Indian 
Statistical Institute and Mahalanobis’s ever-burgeoning ideas about the range of 
its potential services the strongest possible support in the Union Government in 
the Shape of the understanding by the Prime Minister of the importance of statistics, 
organized by a non-official, academically oriented and professionally competent 
body hke the Indian Statistical Institute. Apart from the proliferation of its activities 
as indicated above, this period (1950-1966) saw the strengthening of the Research 
and Training School and its diversification, including an International Statistical 
Training Centre, thanks to the support extended by the Government of India. 
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The recognition of the Indian Statistical Institute into an Institution of 
National Importance by means of a piece of legislation most understandingly piloted 
by the Prime Minister himself, about a couple of years ago, put the coping stone 
on this imposing edifice the rising of which owes so much to the enthusiasm, energy, 
initiative and professional competence of Mahalanobis. 

The last eight years have seen Mahalanobis grow into a figure of national 
importance. His name leapt into prominence with his putting out a draft outline 
of the Second Five Year Plan in the beginning of 1066. Much preliminary work, 
including the labours of well-known foreign specialists, had gone into this venture. 
That the Second Plan as finally formulated contained much of the philosophy under- 
Ijdng the Draft Outline testifies to the deep thinking that informed it. Since then 
Mahalanobis has had an assured place as a de facto member of India’s Planning Com¬ 
mission, and today he is in charge both of Science and Perspective Planning as a 
member of the Commission—still de facto, because of the impossibility of divorcing 
him from his major interest: the Indian Statistical Institute. 

As President of the National Institute of Sciences of India, Mahalanobis had 
recently an opportunity to contribute to the stabilization of the resources of that 
eminent body, including the completion of its new home on Tilak Marg, New Delhi. 

It is inevitable that with his assured status in the world of science, statistics 
and planned economic development Mahalanobis should be frequently called upon 
to participate in international conferences or to advise Governments of developing 
countries. With no political predilections he has friends aU over the globe and easy 
access to scientific circles in the countries of both the Western and the Eastern Blocks. 
Scientists and academicians from both blocks respond to his invitation to spend some 
time at the Institute as visiting professors or experts. Ronald Fisher, Simon 
Kuznets, Richard Stone, Frank Yates, Norbert Wiener, John Straohey, J. K.. 
Galbraith, Nicholas Kaldor, A. N. Kolmogorov, J. B. S. Haldane and numerous others 
have at one time or another helped in the work of the Institute and added new ranges 
or dimensions to it. Today the Indian Statistical Institute, with its journal Sankhya, 
its Ural Computer and its plans for the manufacture of calculating machines can 
nln.iTTi to be in the forefront of scientific institutions of international importance, and 
its School of Research and Training, under its highly competent Director, C. R. Rao, 
confers graduate and post-graduate degrees of B. Stat. and M. Stat., and research 
degree of Ph.D. which are recognized as the hall-mark of advanced training in 
statistical science and practice. 

With all his remarkable achievements, Mahalanobis remains a modest man. 
His absorption in his work and his catholicity of interest make him a man not too 
easy to get on with. He has no small talk and little capacity to compromise with 
unreason. But he has no malice and no guile—^indeed the intricacies of bureaucratic 
administration non-plus him—^it is here that I have been able to help him a little 
and to make bis path a little easier. 
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Mahalanobis’s eternal preoccupation with work suppresses a genuine capacity 
for affection—^which in any case he would think it his duty to conceal—except towards 
canine pets. His ahsent-mindedness is often the butt of Rani’s affectionate badinage. 
It is probably true to say that without Rani’s unremitting help and attention, 
Mahalanobis would make a mess of his foreign travel, leave thing s behind and catch 
the wrong planes. 

But aU these are superficial shortcomings. Functionally, he is extremely 
efficient and the volume and despatch of his woi’k are amazing. The proudest thing 
that a friend like me, of over 42 jj^ears of standing, can say is that Mahalanobis and 
I have never had the slightest misunderstanding, not to speak of a quarrel. May 
he be spared for many more years to enrich the intellectual, academic and scientific 
life of the country and raise ever higher the stature of her statisticians. 


0. D, Rbshmukh 



CONFLICT. COOPERATION. COMPETITION. AND CUPID 


By EUSSELL L. ACKOEE 
Case Institute of Technology 

INTB0DT70TI0N 

This paper is primarily concerned with four concepts : ( 1 ) cooperation, ( 2 ) 
conflict, (3) exploitation, and (4) competition. My purpose is to provide operational 
definitions and measures of these concepts and to show how they are related. I wiU 
use these definitions and measures to classify and discuss ways of affecting conflict 
between individuals and groups. It is my hope that this classification will shed some 
light on what we can do about conflict. I also intend to raise the question as to whether 
modern technology can replace Cupid’s bow and arrows with weapons which man 
can use as Cupid did. 

In order to define cooperation and conflict certain other concepts are needed. 
In the formulation provided here the central notion is that of a “purposeful state’’ 
of an individual or group. In earlier works (Ackoff, 1967 and 1962) I have used this 
same starting point for developing the concepts involved in communication theory 
and decision theory. It should be no surprise that theories of cooperation-conflict, 
communication, and decision maldng can rest on a common conceptual foundation. 
This should facilitate relating and generalizing theories which deal with combinations 
of these phenomena. 

We can build up a definition of a purposeful state as follows : 

7 = an individual or a group capable of displaying behaviour; 

N = the environment of I; the set of things, events, and their 
properties that affect Fa behaviour (including other individuals 
in some oases). 

Oj(l < i < w) = courses of action available to J in JV; 

Oj(l < j ^ ™) = possible outcomes of the Gj when selected by I in N. 

A fuller treatment of these variables can be found in Ackoff (1957). It is 
convenient to define the courses of actions and outcomes so that they form exclusive 
and exhaustive sets. This can easily be done by taking any set of these elements 
and forming combinations of them by a Boolean expansion. For example, if there 
are two nonexclusive and/or nonexhaustive courses of action of interest, and Cj, 
we can form the following exclusive and exhaustive set : 

Gi = Cl and Cj 
Oj = Cl and Cg 
Og = c[ and Cg 
O 4 — ci and Cg 

where cj means “not Cj.” From here on I assume that we are dealing with exclusive 
and exhaustive sets of courses of action and outcomes. 
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Throe measures relate the variables which have been defined . 

Pj = P{Gi\I, N) = the probability that the individual or group {!) will select 
course of action (Oj) in the environment {N)s that is, his 
probability of choice. Note : S Pj = 1.0 since the s 

are assumed to form an exclusive and exhaustive set. 

Eij = P{Oi\Gi, I, N) = the probability that outcome 0^ will occur if I selects 
Gfin. N] that is, the efficiency of Oj for Ojin N. Note •: S Efj = 1.0. 

Uj = the utUity (relative value) which I places on 0^ in N. 

Now an individual or group (/) in an environment [N) can be said to be in a 
purposeful state if the following conditions hold. 

(1) There are at least two courses of action, G-y and G^, for which P^ >■ 0 and 
Pj > 0; that is, I has a potential choice. 

( 2 ) The individual (I) is not indifferent to the possible outcomes of his action; 

that is, there is at least one outcome {Oj) whose utility is not equal to that of another 
outcome (Og) ; there exists (Oj and Og) : ^ U^. 

( 3 ) Gi and Cg have some, but unequal, efficiency for a desired outcome, Oj; 
that is, En > 0, E^i > 0, and E^ ^ E^. Therefore, some choice available to 1 
in N must be capable of “making a difference” in the desired outcome. 

In ordinary English, I can be said to be in a purposeful state if (a) he prefers one 
possible outcome to another, and (b) he has alternative courses of action which have 
■ some, but unequal effects on the unequally preferred outcomes.^ 

The expected utility of a purposeful state (8) to an individual (I) can be 
defined as 

EG{S) = S S PiBiiUi. 

i i 

If the sum of the Ufs is equal to a quantity a, then max EU{S) = a. For 
most utility scales the lower limit of the expected utility, of course, would be equal to 
zero,® but if a state’s expected utility reaches this limit it is no longer purposeful since 
the conditions defining purposefulness are no longer satisfied. 

COOPEBATION Ann OONPLIOT 

So much for the foundation. Now let us introduce two individuals or groups, 
and /g. Let 

EG-fS\l^ = the expected utility of S to /j if /g is present in N', that 
is, if /g is part of N. 

EVj{ 8 \r 2 ) = the expected utility of 8 to if Ig is not present in N. 

We can similarly define SUg(jS|Ii) and EU 3 { 8 \I[). 

1 “Purpose" is treated in more detail in Churchman and Aokoff (1960). 

2 I assume the minimum value of utility is Kero. If negative utilities are used, appropriate 
adjustments con be made in the ranges of measures specified below. 
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If 

EU^{S\L) > EU^iSm) 

then 7a increases the expected utility of (S to that is, cooperates with ly. There¬ 
fore, the degree to which cooperates with ly can be defined as 

DUai = EVy{8\h)-EVy{8\r^). 

This quantity has a maximum value of a and a minimum value of —a. If this measure 
is negative, then is in conflict with ly. Hence, conflict and cooperation are contrary 
(not contradictory) relations since if DG^y = 0, 7g has no effect on ly. 

There is nothing in the definition of conflict (or cooperation) that requires that 
either of the parties he conscious of the relationship or that the parties intend to 
conflict. For example, conflict frequently arises out of ignorance of the effect of one’s 
action on another. 


Exploitation 

The degree to which one individual (Jg) cooperates (or conflicts) with another 
(7i) does not have to equal the degree to which ly cooperates (or conflicts) with 
Thus, two individuals may affect each other differently. This difference is the essence 
of exploitation. The degree to which /g exploits ly can be deflned as 


and, correspondingly, 

= -^^21 - J^Oy^, 

The one measure is the negative of the other. This measure can range from —2a 
to 2a. 


Using this measure we can distinguish between three kinds of exploitation. 
If DGy^ and DO^y are both positive but unequal, then the two individuals cooperate 
with each other unequally. The one who benefits the most can be said to bo a bene¬ 
volent exploiter. This is the type of exploitation that moist colonial powers have 
claimed for themselves if they have admitted to exploiting their colonies at all. This 
type of exploitation has also been used to characterize most employer-employee 
relations. 

If DGyz and DO^y are both negative but unequal, then ly and are in conflict 
with each other, but unequally. The one who suffers least is the malevolent exploiter; 
for example, one who is willing to suffer if he can make another suffer more. This 
is usually the case where revenge is involved. Most wars have been examples of male¬ 
volent exploitation. 

Finally, if one of the parties cooperates with the other but the other is in con¬ 
flict with him, we have a case of what we might facetiously call “normal” exploitation. 
This seems to characterize the historic relationship between slave and master, 
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COMPETmOK 

In the literature of psychology, social psychology, and sociology there is a good 
deal of qualitative discussion about the difference het'ween conflict and competition. 
One of the more commonly cited differences is “the presence of physical force” in 
conflict, and its absence in competition. This difference does not seem valid to mo 
because a prize fight is normally thought of as competition, and a street brawl is usually 
thought of as conflict, Although the use of force or physical contact does not seem 
to be essential to conflict, it can play an important role in conflict, a role that I consider 
below. 

I make no attempt here to survey the literature on the distinction between 
conflict and cooperation, but I do want to cite the most suggestive discussion that I 
have found, that of Katz and Schanck (1937). They assert essentially that competition 
is conflict according to rules', that is, it is constrained conflict. 

Can this distinction be made more precise ? Suppose prefers outcome 
Oj to outcome 0^ but Jj prefers 0^ to 0^, where 0^ and Oj are exclusive outcomes 
(i.e., they cannot occur simultaneously). Suppose further that 7^ and 7j are in conflict 
relative to these outcomes, and that they are in cooperation relative to another out¬ 
come; O 3 , which they both value. For example, in a tennis match between two persons 
Oi — 1 1 wins (Jj loses). 

Oj = wins (Ii loses). 

Og = recreation for both and Jg. 

The more intense the conflict with respect to the first two objectives, the more effi¬ 
ciently the third is usually served. This, I think, is the essence of competition. 

The “thud” outcome may be an objective of a “third party” (for example, 
an aucfience) rather than an objective of the participants in the conflict. If this third 
objective is not shared by the conflicting parties the competition can be said to bo 
extnnsic. If it is shared by the conflicting parties, it con be said to be intrinsic. Com¬ 
petition may bo both intrinsic and extrinsic as, for example, in a tennis match before 
an audience. 


In either intrinsic or extrinsic competition it is clearly the function of the rules 
to assure the effectiveness of the conflict for the third (cooperative) objective. For 
example, it is clear that in economic competition, conflict between rival producers 
IS supposed to serve the interests of the consumer. Laws and regulations are enacted 
and enforced to make sure that this is the case. In the economic system of the United 
States It IS Illegal or immoral, for example, for two “competitors” to cooperate in 
exploiting the consumer; they may, however, exploit each other. 


_ In many formulations of competitive situations the cooperative objective 
IS not made expheit but it must be there. I feel that one of the reasons that com¬ 
petitive models so frequently fail to predict competitive behaviour is that they fail 
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Competition, then, involves both oonfliot and cooperation. More precisely, 
it exists if 

( 1 ) there are at least two individuals, and 1 2 , who prefer exclusive outcomes 
and O 2 respectively, in an environment N. 

( 2 ) Relative to these outcomes, and /g are in conflict; that is, they seleo^J 
courses of action which reduce the expected utility of the other (consciously or 
unconsciously). 

(3) The oonfliot with respect to 0^ and Og is efficient for (the nonexclusive) 
outcome 0^ which is valued either by both the conflicting parties, or a third party. 
Competition, then, can be characterized by three measures : 

(a) I DUu+DUai I : the absolute sum that may be called the intensity of 
the oonfliot. (Note that if one party is in cooperation with the other, this measure 
decreases). 

(b) I DOji I : the absolute difference that may be called the asym¬ 

metry of the conflict (or cooperation). 

( 0 ) The efficiency of the conflict for the “third” objective. 

At present I see no suitable way of combining these measures into one, but 
I feel that it will eventually be done. 

What oan be done about oonfliot 

Rapoport (1900 and 1961) has identified and defined three modes of 
oonfliot : fights, games, and debates. He characterized these modes briefly as follows: 
...in a fight the urge is to eliminate the opponent; 
in a game the problem is to ovivnt the opponent; 
in the debate, the goal is to convince the opponent. 

(1961, p. 215, italics mine). 

Rapoport argues that these three modes of conflict form a hierarchy: debate as the 
“best” mode, fights as the “worst”, and games in between. The scale on which the 
hierarchy is based appears to be the following : 

(1) Fights are the “worst” because they are generally^ intended to imcreoae 
the oonfliot. 

(2) Games are “better” because they are generally intended to stabilize the 

conflict. 

(3) Debates are “best” because they ore generally intended to decrease the 

conflict. 

Although the outcomes—increase, stabilization, and decrease of conflict— 
are clearly exhaustive, it is not apparent that the modes—fights, games, and debates— 
are. Consequently, I should like to go back to the definition of conflict given earlier 
and construct an exhaustive classification of what can be done to affect it. 


I- Not neoesaorily alwa^, 
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Th .0 definition of oonfliot whioh I formulated requires the presence of the 
confiioting parties in the same environment; that is, where they can affeot each other.^ 
Therefore, the conflict may be affected if 

(1) either one of the parties, both, or an “outsider” removes a participant 
from the environment, or 

(2) either one or both of the participants removes himself from the environ¬ 
ment. 

The conflict may also be affected if 

(3) the environment is modified so that the effect of the behaviour of each 
on the other is removed. This is equivalent to dividing the environment. 

These three “modes” have the common characteristic that they separate the 
opponents physically. 

If Ja is in conflict with 1^ the definition also requires that I^’b behaviour 
affects the outcome of J^’s behaviour. Therefore, the conflict may be affected if 

(4) changes /j’s behaviour, or 

(6) changes his own behaviour. 

Changes in behaviour means changing either probability of choice (Pj), or efficiency 
of the choice (Py), or both. 

Finally, conflict may be affected without changing either behaviour or the 
environment, if 

(6) the utilities that one or both participants place on outcomes in the en¬ 
vironment are modified. 

For example, if 7^ places no value on the outcomes affected by then 7a cannot be 
in conflict with 

These last three “modes” have the common oharacteristio that they seek to 
separate the opponents psychologically. 

Now I should like to consider these six modes in more detail and examim' 
their relationship to Rapoport’s three, and to their possible effects on conflict; their 
tendency to increase, stabilize, or decrease it. 


Physical separation op opponents 


There are three ways in which the opponents can be physically separated. 
In the first, one or more of the opponents can actuaUy or effectively be removed 
(involuntarily) from the conflict environment. In the second, either of the parties 
may leave on his own volition. In the third, the environment (but not the opponent) 
can be mampulated so that the detrimental effects of one opponent’s behaviour on 


1 They may be in different plaoea but still affect eaoh other, 
neat^ in tho sense in ■which I us© this tsrjn, 


and hence ^re in the same en-yiron- 
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In the first of these, at least one of the conflicting parties is either removed 
from the environment or is physically restrained or incapacitated in the environment, 
and is thns made incapable of affecting the other. Force is used to remove, restrain, 
or incapacitate one or more parties of the conflict. It may be applied either by parti¬ 
cipants in the conflict to each other or by one or more outsiders. 

Not every use of force is a fight. A fight involves the use of force with the 
intent to harm by two or more parties against each other. Rapoport describes a 
fight as “characteristic of the sub-human world... AU acts are more or less determined 
by preoeeding claims of events, not by rational choice” (1961, p. 210). A fight generally 
increases (intensifies) the oonfiiot, extends its duration (by making enemies of the 
participants), and it may lead to the destruction of one or more of the opponents and 
many others who are not involved in the conflict. 

Force may also be used with the intent to prevent harm, as for example, 
in separating parties engaged in a fight or in preventing an assault or attack by one 
person on another. 

It should be noted, as Rapoport has done, that a threat to use force or to exact 
some other type of penalty which is intended to inhibit conflicting behaviour, is not 
the same as a fight. 

“To induce an action...is mostly physically impossible. The most you can 
do is to offer a choice between alternatives, for example, “Sign this or die.” We coll 
such an offer intimidation by the use of force, but in the last analysis it is the Other 
who makes the choice. If he chooses not to sign, he cannot be forced to do so, because 
his nervous system and his muscles cannot be controlled by another in coordinated 
fashion (1961, p. 215).” 

The objective of a threat is to change a participant’s probabUitios of choice 
(one of his purposeful-state variables) and hence involves psychological manipulation. 

The second way of separating opponents involves a voluntary exodus by 
one or both of the parties. This may increase as well as decrease the confiict as, for 
example, when one of the parties desires conflict with the other. Because voluntary 
exodus usually involves a sacrifice by the departing party, it is not frequently used, 
but it can be a simple way of dissolving a conflict. 

The third way of separating opponents consists of dividing the environment 
into two parts so that the opponents no longer affect each other. For example, if 
7i is flashing a light that distracts and annoys a screen may be used to block the 
light. Most conflicts arising from intrusions on the senses can be removed by modi¬ 
fying the environment. Here the effects of behaviour are modified, but neither the 
behaviour nor the parties are changed. Such a procedure is intended to weaken, 
if not dissolve the conflict. Most conflicts that arise out of scarcity can also be dis¬ 
solved by modifying the environment by making available more of that which is 
scarce. This, of course, is not always possible or practical. 

Separation of opponents by modifying the environment is an attractive way 
of handling conflict because it does not involve "changing people”. Consent or coopera¬ 
tion of the opponents may not be required or may be relatively easy to obtain, 
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Stabilizinq conpuot 

To seek a course of action or courses of action (a strategy) which (in some 
sense) minimizes the detrimental effect of one opponent’s behaviour on the other’s 
espected utilities is to attempt to stabilize a conflict. The conflict can be said to be 
solved if, when either party changes his behaviour without the other doing so, the one 
who changes incurs an additional loss. Thus a solution is a state of equilibrium. 
Attempts to solve a conflict in this sense correspond to what Rapoport has called a 
game, So-called “rational behaviour” is sought, strategies which satisfy one of any 
number of criteria which game th/jorists have suggested (e.g., minimax, or minimax 
regi'et). 

The solution to a conflict does not eliminate it although it may accelerate 
its completion; that is, its reaching an end-state, if such a state is attainable. 

Those involved in a conflict which is embedded in competition are usually 
constrained by the (explicit or implicit) “rules of the game” either to try to solve 
(and hence stabilize) or to increase (but not decrease) the conflict. The rules usually 
specify the conditions imder which an end-state (if permitted) is reached and all the 
conflicting parties can do, is to seek a preferred pay-off; that is, try to solve the conflict. 
Infraction of the rules generally involves penalties; hence, the rules constitute a threat. 
Where a third party is involved—for example, the audience at an athletic event— 
it sometimes tries to encourage an increase in conflict by offering rewards to the one 
that carries out the conflict most effectively (i.e., wins). 

A conflict is frequently deliberately imbedded in competition in order to bring 
it under control and prevent great losses to either party. For example, I can re¬ 
member being in a fight with another boy at age 13 in a school hall-way when the ins¬ 
tructor in physical education stopped us and took us to the gymnasium, equipped us 

with heavy gloves and put us into a ring before an audience. Our anger was quickly 
dissipated. i J’ 


In international affairs many have hoped to create a world organization that 
would be capable of imbedding all conflicts between nations in competition so that 
such conflicts could be made to serve rather than harm man. That the United Nations 
does not yet have the power to so modify conflicts between nations is apparent. 


communicate for the purpose of resolving a conflict they 
are smd to be negoMUng. The way in which such negotiation is organized and the 
way that its environment is structured can have a considerable influence on its chances 
of success. Even such things as the arrangements of the room in which negotiations 

r ”■ -— 


onr, bargaining, it seems to me, the conflicting parties are more 

of ” Ti. h , T” ^ moaviited by the desire "not (o he teken adyantage 

This sit rf r “°f ‘ “““ <»nfflct.equUibriTO 

ihis state, of course, may be very temporary, ” ' 
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The role of the arbitrator in pure conflict may he that of accelerating the for¬ 
mulation of a state of conflict-equilibrium. If, however, he represents a third party 
who benefits in a competitively-imbedded conflict, then he usually seeks an 
equilibrium which also effectively serves the cooperative objective in the competition. 

Rapoport and others have made the important point that many conflict 
situations cannot he represented by a game-theoretic model which has a solution. 
One might argue that richer models are needed to make solutions possible or, as 
Rapoport has, that the outlook (purposeful-state properties) of the other must be 
changed. 

“As soon as the numher of players exceeds two...coalitions become possible.., 
The problems of actual coalition formation were exphcitly left out by von Neumann. 
These problems were taken up by others, and their investigations showed very soon 
that in any theory of hargaining extra-game theoretical considerations must he taken 
into account : Such matters as trust and suspicion; awareness of coUeotive interest; 
susceptibility or immunity to threats, etc... 

“We see, then, that a rigorous examination of game-hke conflict leads inevi¬ 
tably to considerations of conflicts of stfll another sort—conflicts of conviction. Eor 
“what is fair” cannot he discovered by empirical evidence, nor decided by the c fcoome 
of a game hut is a matter of conviction... . Usually a person acts in a socially accept¬ 
able manner only if he is convinced that others too, normally act in this way. There¬ 
fore, to make an individual social-minded instead of egocentric, we must convince 
him that others are social minded too (1961, pp.214-216).” 

If these properties must be and can be changed to make a solution to the 
conflict possible, then they can also be changed to make a resolution of the conflict 
possible. 

In order to solve any game-like conflict each player must know the other’s 
pay off matrix. This requires understanding of the opponent’s motives : why he 
does what he does. This understanding is precisely what is missing in most conflict 
situations. In order to obtain such understanding, effective communication between 
the opponents is usually required. But if such communication is possible, then 
there is a possihility of decreasing, rather than stabilizing or increasing the conflict. 
Put another way, no more rmderstanding of an opponent is required to dissolve a 
conflict than is requhed to solve it. 

PSYOHOLOQIOAL SEPABATION OF OPPONENTS 

A purposeful state, it will be recalled, is characterized by three types of vari¬ 
ables ; the probabilities of choice of each course of action (P(), the efficiency of these 
courses of action relative to the outcomes and the utility of the possible outcomes 
(Uj). 

The manipulation of these variables is normally accomplished by communi¬ 
cation: the transmission of messages between the opponents or to them from out¬ 
siders. I take such efforts to correspond with what Rapoport has called a debate, 
but I feel that this term connotes too restricted a class of communication. 
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As I indicated earlier, I have used the concept of a pm’poseful state to define 
concepts and measures of human communication (AckofF, 1968). Summarizing this 
earlier work very briefly, messages which affect the probabilities of choice of an indivi¬ 
dual (Pj) transmit information to him; those which affect the efficiency of his actions 
(Eij) transmit instruction-, and those which affect the utihty he places on outcomes 
(Z7j) transmit motivation. (The amounts of these which are transmitted, in my scheme, 
may be negative.) A single message may have any one, two, or all three communi¬ 
cation functions. 

Communication, however, is not the only way of affecting an individual a 
purposeful state variables; they may also be affected indirectly by manipulating the 
environment. Manipulation of the environment for this purpose is different from 
manipulating the environment so as to separate the opponents. In the former the 
objective is to change behaviour; in the latter it is to change the effect of behaviour. 
Suppose two individuals are in an environment which contoms two automobiles, 
one of which is hidden, and that both want to use an automobile at the same time. 
This conflict may be dissolved either by informing them of the availability of the second 
automobile or by changing the environment so that one of them “discovers” the 
second artoavobile. The purpose of this “intrusion” is to change one of the party’s 
probability of using the second automobile; it may be accomplished with or without 
changing the environment. 

As mentioned earlier, if only one automobile is present in the environment, 
the conflict may be dissolved by bringing a second automobile into the environment 
and thereby “separating” the opponents. 

Now suppose two persons want to use the one desk calculator that is avail¬ 
able in an environment to obtain the squares of different sets of three digit numbers. 
Both have reason to want to get it done as quickly as possible. K both try to enter 
their numbers in the same columns of the keyboard at the same time their efficiency 
in using the calculator is very low. They can be told, however, that if they use dif¬ 
ferent columns separated by four unused columns, they can get squares of different 
numbers simultaneously. Such a message would instruct them in the use of the cal¬ 
culator; that is, enable them to use it more efficiently under the circumstances. It 
might also be possible to modify the keyboard of the calculator so that they learn 
how to use it simultaneously. 

EinaUy, if two persons in an environment want things which they cannot 
both have at the same time (e.g., two children who want to play by themselves with 
the same baU), this conflict can be decreased or dissolved by reducing the value that 
one of the party places on his objective (frequently, by making him want something 
else more). This may be done either by oommunication (of the motivational type) 
or by changing the environment; for example, making available an object that is more 
desirable to one of the parties but not the other. 

Promises or threats are types of communication which ore intended to change 
the behaviour of people in aetual (or potential) conflict. But environments can also 
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be manipulated so that either the consequences of conflicting behaviour are made 
less desirable or the consequences of cooperative behaviour are made more desirable. 
The intent in such cases is to induce a certain kind of behaviour in the same way as 
a promise or threat is intended to. For example, it has been suggested that the 
governments of the U.S.S.R. and the U.S.A. exchange locations. The idea behind this 
suggestion is that if either government initiated a nuclear attack against the other 
country it would destroy itself. It is argued that such an imphoit threat wbuld- 
inhibit aggressive action. 

Environments can also be manipulated to provide those involved in conflict 
with a positive incentive to cooperation; for example, prizes or awards can be offered. 


Cupid 

After these sober reflections I hope you will indulge a flight of fancy and,, 
perhaps, some wishful thinking. 

The types of psychological manipulation which I have discussed in connection 
with conflict resolution are intended to induce nonoonflicting behaviour. Eapoport— 
it wfll be recalled from an earlier quotation—observed that it is virtually impossible 
to induce desired behaviour by physical force. Unfortunately, this is true, with an 
undesirable consequence; whereas we have all kinds of physical instruments (from 
pins to penultimate bombs) for intensifying conflict, we have no such devices for dis¬ 
solving conflict. Those who are “for peace” must direct their efforts “against war.” 
Therefore, pacifism is too frequently converted to passivism. 

When the Greeks created Cupid, a “god” who could malce people love each 
other, they were wise enough to equip him with bow and arrows with which he could 
inflict love even on unwilling parties. Real (as opposed to mythical) instruments of 
this type have yet to be developed. 

Suppose for a moment, however, that they did exist; that is, “weapons” 
which would produce a cooperative attitude in A toward If A “shoots” B with 
cooperation, then whatever “retaliation” B might seek would be desirable. The 
entire “logic of war and peace” could be changed if such instruments were available. 
Are they impossible, inconceivable, or merely undeveloped? 

I do not know the answer, but certainly a part of the approximately 50 billion 
dollars being spent each year throughout the world on developing weapons of conflict 
should be devoted to exploring weapons (and other means) which wfll dissolve conflict. 
It seems to me that the physical and biological sciences (as well as the behavioral 
sciences) must turn at least some of their efforts to peace. They have been much too 
cooperative with conflict. 

I know that the prospect of peace pflls, peace gases, or peace bugs seems 
ridiculous. But how ridiculous the development of weapons capable of the complete 
destruction of mankind must have seemed to the ancients. 


3 
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I also know that even a weapon of peace could be used in conflict. For example, 
one person could immobilize another with love and then slay him. But at least such 
“weapons” would present alternatives we do not have today. Imagine a conflict- 
decontamination chamber for negotiators of national conflicts. Is this any harder 
to imagine than was a space-chamber a few decades ago ? 

This, as I have said, may he ridiculous speculation, but I cannot help but feel 
that a society that tries to find some positive and active (physical, psychological or 
social) instruments for producing peace will succeed in finding more effective ways 
of controlling conflict. 
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PLANNING IN BRITAIN 


By T. BALOGH 
Fellow of Balliol College, Oxford 

Inteodtjotion 

In selecting Planning in Britain as my theme, I was led by the conviction 
that it was Professor Mahalanobis’s most notable feat, among so many notable 
achievements, to have, already during the war, converted the political leaders-to-be 
of liberated India to the concept of deliberate planning in a democratic society. 
The rise of the Planning Commission is, in the main, his doing. It was he who has 
perceived that, if India was to emerge from the mediaeval social and primeval 
economic constriction, a new organ had to be created, superimposed upon, and 
coordinated with, the traditional administrative structure. That structure (being 
Victorian Enghsh in origin, and remaining so to this day in its essential character) 
was, and remains, quite unfit to preside over the positive task of effecting a 
fundamental, if peaceful, social and economic revolution in India. 

He was equally influential in guiding Indian Planning away from complacent 
restrictiveness towards ambitious all-out effort. I was, at times, sceptical about 
the possibilities of carrying into effect these targets, and anxious about the effects 
of an attempt to reach them without the required willingness and determination 
for the sacrifice involved. I never doubted their absolute necessity and Professor 
Mahalanobis’s underlying concept of India’s future. 

Nothing can bring out the full magnitude of Professor Mahalanobis’s 
achievement than a discussion of the current status of economic planning in Britain. 
That this country is some twenty years behind India is to an appreciable extent due 
to his success in carrying with him the Prime Minister and other political leaders. 
Yet can there be any doubt about the strength in India of the administrative- 
classio-amateur Mandarin class. All lovers of India must fervently hope that 
through the turmoil of foreign politics and considerations of defence, the vision of 
India’s leaders will remain firmly fixed on the unalterable truth that strength and 
security can only be achieved through successful industrial and agricultural 
development. All steps that endanger this will—despite short term plausibility—in 
the end redound to the advantage of India’s enemies. 

1. The dbiet tov^abos plabbing 

1 .1. The concept of planning has provoked bitter acrimony and suffered 
startling changes in fortune in Britain since the end of the war, without the more 
influential protagonists understanding much of the implications either for or against. 

1.2. Planning was first hailed as the certain way to a new and better world 
in peace as it had enabled the full mobilisation of available resources in war.i No 
longer would the destiny of the nation be dominated by the uncontrolled sway of 

1 Sir Oliver Franks, Central Planning and Control in War and Peace, London. Also the bomhaatio 
olaima of that least fortunate among the unfortunate British ChanceUore of the Exchequer, Dr. (later 
Lord) Dalton {The Pateful Years, London 1967). 
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the market. Unemployment would be done away with and social priorities enforced. 
A new era of economic equality, -stability and progress would dawn. In reality, 
war-time plamiing was rather rudimentary, crude, and negative. It was forced on 
a reluctant bureaucracy by the irresistible needs of defence. The Labour Govern¬ 
ment was eager to claim credit for deliberate planning, but did nothing to adapt 
direct - controls to the new peace-time needs, and co-ordinate their work flexibly with 
financial incentives and penalties. • ' 

1.3. In consequence one unforeseen crisis followed another. Bach was 

unnecessary and easily .preventable with some professional knowledge: coal arid 
dollars in 1947, devaluation in 1949, rearmament in 1961, All bear testimony to 
the bankruptcy of the system. Dalton’s memoirs give a vivid picture of the growing 
physical and intellectual incapacity of Labour economic policy-making after 1947, 
o;nce the safety of war-time controls had been abandoned and the American Loan 
exhausted. Their so-palled chief planner -was a dilettante business man who did not 
believe in the task entrusted to him. . , . 

1.4. The Labour Miriisters, who could not admit their abject failure to plan, • 
in any sensible sense of that maUgned word,'took refuge in claiming that their failure 
was due to their reluctance to coerce rather .than their incapacity to discern the 
problems. Once they had entered on the path of Uberahsing the economy instead 
of creating positive peace-time controls, they were irretrievably lost. They could 
not odmpete with the Tories in freedom, nor had they the support and confidence 
of the owning and managerial classes. Thus each step towards financio-l liberty 
brought nearer the point where private financial power could reimpose veto on eco¬ 
nomic policy. Planning as a concept was completely discredited and disgraced. 
It became a dirty word. 

1.5. Next reliance on the price mechanism was saluted, especially by the 
Civil Service, as the one final solution to our problems. FuU convertibility of a floating 
pound would be supplemented by monetary policy controlling the volume of currency 
and ensuring by its subtle influence a perfect balance between global supply and 
demand.’ The commands of the sovereign consumer would then be implemented 
by being transformed into profit opportunities, and incentives to higher productivity, 
higher production and higher investment recreated by abolishing state interference. 
Provided monetary balance was enforced in this indirect and impersonal way, optimum 
progress would automatically be within our grasp. Planning would be done by 
individuals and firms, co-ordinated by market forces. 

I-.6. Alas for these illusions; Tory "freedom” did not work better than 
Labour “planning.” In the renewed crises, 1966-1957-1050-1961; in the purposeless ' 
alternation between policies trying to stimulate and repress demand, enforced by 
the monotonously recurrent deficit in the balance of payments, and by fears of crises 
of confidence, stultification was complete. Investment was cut and economic competi¬ 
tive power and growth reduced below that of our great industrial rivals. Our growing 
impotence was due mainly to the successful election trictics of the Conservative Cabinet 
which necessitated the premature release for consumption of the vast resources, 



PLATJNIHG IN BRITAIN 


ai 

some £l500m. per annum, suddenly presented to Britain ty the improvement of 
the terms of trade." Had they been reserved for investment we should now be well 
on the way to catching up with the growth of Germany, if not Japan. The fitful 
pattern of economic pohoy forced ^n us by foreign exchange crises has cost the country 
an appreciable loss of income thi ough decreased investment, productivity and growth 
—^by now certainly not less and possibly mnch more than ten percent of the national 
income, or say f2600m. per annum. This shameful failure has resulted in British 
national income per head, dipping below that of Germany and France for the fi.r8t 
time .in several hundreds of years. Even more ominous, Soviet output per head 
has now surpassed ours. Twenty years ago it was less than half. Forty years ago 
less than a quarter. Here is a portent which is steadfastly ignored by our leaders. 

1.7. The monotonous recurrence of crises seems at last to have made some 
impression. Having experimented with, arid failed, both in beating the trade unions 
into aequiesoence by deflation, and in increasing the share of profits and of invest¬ 
ment to strengthen our power of resistance, the Conservative Government seemed 
at the turn of 1960-61 have realised that new tactics were needed. Mr. Selwyn Lloyd, 
then Chancellor of the Exchequer, confronted with the 1960 crisis went somewhat 
beyond the conventional reaction. No doubt he followed his Labour and Conservative 
predecessors in adopting for the sixth time since the war an orthodox programme of 
restrictions. But advancing beyond them he announced that he was determined 
to get a new policy launched—forward looking and expansionist. 

With the benefit of hindsight this all now looks ironical: Mr. Selwyn 
Lloyd was brusquely dismissed by Mr. Macmillan in 1962 precisely because he was 
in fact unable to initiate a new policy. Still he left an awkward problem for his 
successor because, spurred by the FBI, he committed himself more and more to some 
sort of deliberate planiung of our economic development. It was to be Tory planning, 
of course, with a difference. The Japanese and, conspicuously, French planning 
was invoked to show that informal, persuasive planning in an unchanged economic 
and social framework could work successfully its miracles of refreshed dynamism. It 
could, it was asserted, for instance, overcome the comprehensible reluctance of single 
entrepreneur to chance their luck and invest at a higher rate than customary for 
fear that they would be left in the lurch by their fellows. 

1.8. In both France and Japan the majority of industrial leaders was made 
to believe that the high rate of expansion was both imperative and possible. This 
was achieved in both countries by preparing long-term—ten to twenty year—^plans 
of accelerated development to prove that a logical and consistent basis can be found 
for an upward surge, and that the entrepreneur did not have to fear failure. In both 
oases almost complete success crowned these efforts. Why not imitate them? 

1.9. The new National Economic Development Council is the result of 
this belated doubt about the perfection of “free” markets, and of untrammelled, 
working of the price-mechanisms. 

1.10. If one wishes to evaluate the appropriateness of a new organisation 
from the view point of its declared functions, if one wishes .to differentiate between 
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an honest attempt to deal with a gemiine problem or a mere deoeptiye covering 
for unadmitted ulterior designs, one must ask oneself how precisely its duty is to 
be implemented. Here the contrast of the British scheme with French and Japanese 
plans could not he more blatant. Not merely were the general economic conditions 
far more auspicious for success in thoie countries, but the arrangements were far 
more aptly fitted for dealing with the problems. 

1.11. In both cases the planning staff was organised outside the Treasury, 
but with access direct to the Cabinet through a Finance Minister (who was also respon¬ 
sible for the National Economy) in France, ; nd through the Prime Minister himself 
in Japan. They formed part of the Civil Service. Moreover, in both oases the 
strategic position of the Government had great advantages as compared with Britain. 
The high command of the Japanese industry is once more highly concentrated, follow¬ 
ing the failure of the American Occupation Authorities to smash the Zaibatsu, the 
great family trusts. In France, too, there is an informal control over the economy 
by the high bureaucracy who traditionally provide also a large part of the commanding 
personnel of the key institutions and firms, especially the great banks and the great 
Insurance companies (all in national ownership). Thus a pervasive influence over 
industry is secured through the control over short and long-term credit. By the 
close relations of these new, and well-trained professional bureaucrats in and out of 
the Civil Service, whose technical economic competence facilitates the smooth imple¬ 
mentation of any policy. All this contrasts regrettably with the dilettantism of 
our own Civil Service and the wide diffusion of power over the economy. It is obvious 
that the nomination of five or six industrialists with no experience in planning and 
no particular weight in industry, which in fact happened in Britain,** cannot be a 
substitute for this intense concentration of professional competence and close co- 

opeiation in both France and Japan between industrial leaders and Government 
officials. 


1.13. The fact is the more significant as there are vital differences between 
our situation and that of the two other countries. In both these countries there 
was a powerful basic conjuncture of economic forces making for expansion. In Japan, 
devaluation aggressively cut real wages. This sharpened Japan’s competitive power,’ 
and provided a positive stimulant to economic expansion. There was a huge 
reserve army, in agriculture and in the primitive artisan sector the weight of which 
kept wages relatively low, despite spectacular increases in productivity. This enabled 
the reoonqueat of foreign markets, the key to Japanese expansion: with the expansion 

of national income import requirements rose, but could easily be met by the sharp 
rise in exports. ^ 


In France economic growth duri .g the Fourth Eepublic, that is until 
the take-over by the General in 1958, was the concomitant, if not the consequence, 
of the sharp inflationary increase in demand due to colonial wars and uninterrupted 
internal investment. The possible external effects, the tendency for imports to rise 
when demand rises at home, wa,s repressed by a tight tariff policy and an almost 


* Cf. pD.ragrapli I.17. 



tLAimiNG m BlatAiN 


comprehensive quota system. The I’rench economy is, in any case, rather self- 
sufficient; it depends far less on imports than that of England. This relative self- 
sufficiency was consciously fostered in the post-war period by a system of imperial 
preference prevailing in the Colonies, through duties, quotas, and exchange regulations. 
In comparison to this the Sterling Area, even at its most restrictive, was a free trade 
system. 

1.14-. When some of these buttresses were dismantled (—the overseas franc 
zone still remains an almost exclusive French preserve—) on joining the Common 
Market, a sharp devaluation of the franc reduced real international costs. Wages 
did not rise parallel to the rise in prices. The Trade Unions had been weakened by 
the failure of the general strike against the General. Thus the balance of payments 
abruptly improved. An excess of exports restarted domestic expansion which had 
been stifled at first by the orthodox deflationary pohoy of M. Rueff. Profits further 
increased, and with it investment. Finally consumption also rose. The second 
French economic “miracle” has been the outcome of a sharp redistribution of the 
national income towards profits, combined with a return of “ confidence” of the entre¬ 
preneurial class as a result of the victory of the General. Eventually, ex-post, a rapid 
increase in wages became possible without inflationary effects, and as a result of 
the combined effect on productivity of accelerated investment and expansion. Conse¬ 
quently the militanoy of the Trade Unions did not revive, even after the charismatic 
glamour of the General wore rather thin. 

1.16. Thus both France and Japan planning could restrict itself to control¬ 
ling and dissuading over-optimistic firms, and encouraging certain basic industries 
whose huge needs for capital investment make them particularly sensitive to uncer¬ 
tainty. For both purposes the planners possessed ample power and influence. 

1.16. In Britain, at present, objective economic conditions are particularly 
difficult for planning expansion, and the failure of the Brussels talks does not relieve 
the position.® In view of the magnitude of the task, the new planning agency seems 
ill-conoeived. It consists of representatives of the Government and of the great 
vested interests of the economy: of the industrialists and the heads of two nationalised 
industry; and, after some hesitation, and some qualifying conditions, of representatives 
of the Trade Unions. The non-Government members serve in their individual capa¬ 
city. There are also two independent members, and, as the sole representative of 
the secretariat, its Director-General Sir Robert Shone. None of these had any special 
experience in, and so far as one knows would not claim any special aptitude for, large- 
scale economic planning. The Council is fortunate in having Sir Donald MaoDougall 
to act as the Director of their Economic Research Division (though he is not a member 
of the Council itself). A talented but very small staff was recruited with great 
difficulties. At first there were no consequential changes even in the civil service 
structure itself. Subsequently, at the end of July 1902, Sir Frank Lee’s retirement 
presented an opportunity for some overdue reform. 


» Tho entry of Britain into the Coimnen Market would oertainly have demanded a sharp deva¬ 
luation of the pound. 
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1.17. The British' Civil Service atriioture evolved in the period of lieTeConomic 
supremacy in a framework of laisser faire. Administration had been strictly separated 
from technical knowledge. Its structure was baaed on the claim that expertise could 
always be secured. Pure intelligence and detachment was made the basic requirement 
for recruitment and for further successful promotion. 


1.18. The one justification for the dilettante approach is when it works. 
Butj who, looking at the run of fiascos since the war, can permit the Treasury that 
claim? There was the premature convertibility of sterling, leading to the purposeless 
exhaustion of the American loan and thence to devaluation. There was, to take 
another example, the attempt to ‘let the pound find its own level’ in a ‘free’ market, 
which led to the crisis of 1955 to 1967. What the Treasury ofScials never seemed to 
grasp was the fact that the restrictions necessary to maintain ‘freedom’ (that is, 
freedom of the financial interests sponsored hy the Bank of England) were bonnd 
to weaken the competitive position of the economy. Each time investment was 
cut, demand fall and imports dropped ofP; and productivity also suffered. The pound 
could be saved, but only at the price of weakening Britain against her competitors 
and, once the immediate pressure was relieved, setting the scene for yet another crisis. 
A great deal of energy, moreover, had to be sx)ent on exhorting the trade unions to 
accept a wage-freeze at a time when real wages in other countries of Europe were 
rising faster than ever before. There never was a sensible policy for increasing invest¬ 
ment and productivity; there never was a sooial poHoy which would have won the 
active co-operation of the unions. 

1.19. There were changes in the government; chancellors came and went. 
But nothing seemed to make difference in the Treasm-y at George Street—either 
to the official hierarchy’s habits of mind or to the internal organization of the Treasury. 
Indeed, even the modest progress made during the war years was progressively lost. 
During the war there had been created an impressive Economic Selection of the Cabinet 
wffieh had access to all ministers, and it survived the exodus of the temporary wartime 
staff which had been drawn from the universities to revolutionize British economic 
policy-making. If this section had survived it might, with luck, have counter-balanced 
the baneful inflimnoe of the Treasury and the Bank of England. But the chance 
was lost when Sir Stafford Cripps—who had been made economic co-ordinator after 
the 1947 convertibility crisis—had to replace Dr. Dalton as chancellor. He organized 
a so-called ‘planning staff’ in the Treasury, distinct from the Economic Section—and 
the latter was further weakened when the Treasury absorbed it. Things were not 
improved by Mi-. Macmillan’s reorganization of the Treasury; the introduction of 
Sm Roger Makins from the Foreign Office scarcely raised the dust in George Street 
though It was humiUating to the high officials, and even that breath of wind soon 


1.20. In 1962 for the first time, there was a change that seems to he moi 
han the routine shuffle caused by retirements and promotions. It is the most radioi 
re orm attempted since Lloyd George so unwisely gave the head of the Treasur 
supreme authority by making him also head of the whole civil service-and, later c 
the secretanat of the cabinet. The job, at long last, has been broken up and divide 
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among three people. But that ia not all. There has been the sudden and imaginative 
elevation of relatively junior officials. {The most important post went to a man who 
is not yet a knight—and unprecedented shock to those with a sense of the settled 
decencies!) Their promotion brings to an end of the epoch, beginning with Warren 
Fisher and ending with Lord Bridges, in which progress in the hierarchy bore little 
relation to technical knowledge, or intuitive acumen and performance. 

1.21. Under the new arrangements the head of the civil service will concen¬ 
trate on management and personnel problems. The secretary of the cabinet will 
apparently be confined to that function. The successor to Sir Frank Lee at the 
Treasury will control national expenditure as well as financial and economic policy 
—a job hitherto done by Sir Norman Brook in addition to his general duties for the 
civil service and the cabinet. The Treasury itself is being reorganized into these 
three branches; the economic experts are to be integrated into the division dealing 
with economic policy in general (in contrast to financial and monetary policy and 
interdepartmental co-ordination). Such changes suggest that the day of the unchallen¬ 
ged domination of the dilettante may at last be coming to an end. 

1.22. The division of labour at the Treasury is still not logical. Financial 
and monetary policy cannot be separated from general economic policy, or dealt with 
by men Avho are not economic experts, leaving co-ordination to the man at the top. 
The system is even less likely to work effectively if that man is also burdened with 
the supervision of financial control—^the Treasury check on spending by other 
departments. For this is a task which requires technical knowledge of departmental 
expenditure and it ought (as in most other important countries) to be assigned to 
a special Ministry of the Budget. The Treasury should be able to consider the 
economic repercussions of the budget and it should not be encumbered with the 
detailed scrutiny of all expenditure. The two tasks are distinct and require a different 
approach. 

1.23. The ‘integration’ of the economists with the general administrators, 
moreover, can be successful only if the economists really are integrated into the 
service: that is, accepted into the establishment and given appropriate ranks and 
prospects of promotion. Otherwise ‘integration’ may mean little more than a perpe¬ 
tuation of their present low status in a new guise. For the need is to spread pro¬ 
fessional knowledge through the whole civil service, not to confine it to specialized 
groups that are isolated and ineffectual. This, in the long run, means a change in 
the patterns of power and in those who wield it—and there is no guarantee that the 
present reforms will achieve this. 

1.24. Moreover, there are no economists in the various departments who 
could draw up detailed suggestions for alternatives from which the central organ can 
make its choice to fit in with general conceptions. As the new planning mechanism 
is outside the normal Civil Service hierarchy, it cannot demand authoritative infor¬ 
mation or the elaboration of investment projections. Its functions in the process 
of framing budgetary, fiscal and other policies remain obscure. Thus the most 
awkward problems might arise. Either the NEDO Secretariat must duphcate the 
function of the economic departments of the State in order to harmonise general 
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policies with its own plans, and it must force the Government to adopt the latter, or 
it has to modify its plans according to the policies of the Government. In the 
latter case long term planning would go by the board; in the former an ad hoc body 
would usurp the functions of the Government. In either case violent conflicts might 
arise. Whatever this arrangement and conception might be, it cannot possibly 
be termed long term planning. So long as a do-nothing Cabinet is combined with 
an ignorantly dilettante bureaucracy, progressives in this country might derive a 
sardonic satisfaction that poor Mr. Selwyn Lloyd (who was so cruelly and unjustly 
dismissed from oarrj'ing out his master’s policies), should have left a thorn in the flesh 
of the Government and the bureaucracy in the shape of the new planning organiza¬ 
tion. But it is not a set-up which can plan in any real sense of the word. 


1.25. In contrast to the conceptual and organisational weaknesses, the 
problems facing Britain are exceedingly complex and perplexing. Unlike France 
before 1968, Britain cannot now permit much increase in demand. If she did aho 
would once more slither into a balance of payments crisis. It is doubtful even whether 
at the moment we are paying our way. The protective buttresses which enabled 
France to achieve a high investment level cannot he reproduced without far-roaching 
reforms in Britain. We lack the control mechanism internally externally. General 
de Gualle’s brutal rupture of the talks with the Common Market ct)uutrio.s 
about our unconditional entry has given Britain an uncovonanted new chance of 
putting her house into order before it joins a community consisting of more dynamic 
and far more competitive units, and dedioated {at least in principle) to rigid obeisance 
to discipline of free markets. But this new opportunity has yet to be exploited. 


1.26. Nor can we benefit, as the Japanese did at the beginning of their 
expansion, by a tremendous filip through devaluation coupled witli pressure on real 
wages, a situation which has been reproduced, as we have seen, in the second French 
miracle. A mere exhortation to industrialists will not produce the investment the 
technical leap forward, coupled with the squeezing of manpower from inefficient 
firms in order to enable the technically up-to-date to expand. Never did Britain 
suffer more from the hoarding of manpower, from economic constipation than at 


1.27. It IS clear that much more is needed than the assembly of scattevod 
investment projects. But the Government does not seem to have created a meoliaiiism 
w ich could elaborate and see the implementation of, a set of coherently chosen 
targets enforcing social priorities in which the eflfeots of the totahty of investment 
projects have been coherently worked out and care taken, through general economic 
policy measures, to make them consistent with one another, and Je to it that thev 
did not conflict with the balance in the balance of payments, yet achieve an accele 
lation of growth. A real development plan, moreover, must be based on a definite 
conception of economic advance, the projects so chosen that they implement that 
Wm concept while at the same time forming a good basis for a LZnt "d a^- 
consistent expansion in which each of the projects is economically justified. 
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1.28. The contrast between the magnitude of the task and the weakness 
of the institutional arrangements is so striking as to suggest that the Conservative 
Government in Britain was not so much convinced that a new national agreement 
about a well-conceived plan could be used to energise the country and secure new 
harmony for greater effort, but rather that they had hoped to use the plan as it 
emerged as a vote-catching gimmick for the next election, showing a rosy future 
for all. 

1.29. There were other possible advantages too. The creation of the National 
Economic Development Council could serve—or so Mr. Lloyd seemed to think—a 
hardly less important and favourable purpose. The Trade Unions, by their maladro¬ 
itness, have relieved the Tory Government of much unpopularity since 1952. It 
has not been the Government that got the blame for its helpless incompetence in 
matters economic, exemplified by our relative eclipse in the world economy, or the 
foolishness of the handling of our relations with the Continent. It is the Trade Unions 
who were blamed for restrictive practices, for strikes and high prices, and secured 
votes among the working-class, especially the womenfolk, for the Conservatives neces¬ 
sary to put the Government twice back into power. The National Economic Develop¬ 
ment Council, it was thought, might be used to perpetuate this happy state of affairs. 

1.30. The Trade Unions did not dare to state clearly their price for joining 
the Council. Nor have they ever seriously considered (far from having reached agree¬ 
ment on) the conditions under which they would consider acceptance of a coherent 
wages policy. They are therefore in a weak position. Once they consented to parti¬ 
cipate in the work of the Council they could be forced further on to the defensive. 
If they showed themselves reluctant to name a price for their acquiescence in creating 
the conditions for stability, in agreeing to what must appear to the man in the street 
a nationally essential wage restraint, to harmonise the increase in wages with an 
increase in productivity, they might easily discredit themselves and the Labour Party. 
The average voter by now must be rather muddled about the rights and wrongs of 
the case. He, as consumer, certainly has benefited from the relative stability in 
prices. The NEDC, it is clear, had powerful immediate attractions for the Tory 
Government in 1961. 

1.31. If on top of everything they would have been able to get Britain to 
join the Common Market by the end of 1963, the stage would have been set for a 
fourth electoral victory and the disintegration of the Labour Party and trade union 
resistance, in one word or an economic “miracle” on the French pattern of 1958. 
If the original tactical plan of the Conservatives had succeeded it would have been 
the Labour Party that would have had to defend its dissatisfaction with the entry 
into the Common Market as an accomplished fact. It would have had to propose 
a new change and could have been accused of a lack of internationalism, of failure 
to look forward. The possible unfavourable economic repercussions of joining the 
Common Market would not have been apparent at that stage. The tactical plan 
of the Conservative Government was, as always, ingenious. 

1.32. Since then everything seems to have gone sour for the Conservatives. 
Mr, Macmillan’s carefully planned tactical plan ha? beep completely disrupted already 
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before General de Gaulle vetoed our entry. The negotiations with the Common 
Market were so long dr^wn-out by the French tactics at Brussels that Britain could 
not have joined the Common Market before a general election had to be heB—at 
the latest in the autumn of 1964. Thus the Labour Party was given a possibiUty 
to plead for the status quo and attack the Government’s policy which implied a change 
which seemed risky in the extreme. As the traditional conservatism of the British 
voter is by far his most important quality, this would have put the Conservative 
Government into a definite disadvantage. It would have been the Government 
which proposed a risky change and the Labour Party which defended the status quo. 

1.33. The Prenoh technocrats were extremely skilled. They faced the 
British with unanimous pressure by the Six on certain vital points, on which the 
Conservatives were at great disadvantage: British agriculture; imports of temperate 
zone food from the old Dominions; pledges to the Pree Trade Area. On all these 
points the French were able to mobilise their partners. And the British Government 
would have been at grave risk of not being able to carry their own party in the fight 
for ratification. They were saved from this by de Gaulle. 

1.34. The General’s brutal interruption of the talks has, to some extent, 
come to the rescue of the British Government. In this way they could claim that 
the negotiations had been on the point of success without surrender and prejudice 
to our pledges when they in fact had been violated, and their violation would have 
caused extreme trouble in the Tory party. 

1.35. lu the meantime the Government’s policy on the home-front also 
ran into trouble. Despite the reforms at the Treasury described above, speeches 
by the Chancellors in the past eight months, and the testimony of Professor Cairn- 
cross, their economic adviser, made it clear that the Government’s official experts 
expected a renewal of inflationary tendencies before the end of 1962—whence the 
brake was kept on economic activity. They were sadly mistaken. Mass unemploy¬ 
ment reappeared and with it political agitation for Government intervention. By 
the time that Professor Paish, Mr. Lloyd’s eminence grise at the Treasury, was begin¬ 
ning to feel comfortable, with unused productive capacity reaching the 20 percent 
mark, the pressure to reflate the economy was mounting. Ministers were discovering 
that their attempt to ensure stability without planning—by deliberately causing 
unemployment—^was politically unacceptable. Hence, even before the end of 1062, 
fumbling ministerial hands were beginning to relax the brake. 

1.36. The retreat from deflation has since then become a rout. Mr. Maudling 
now suddenly favours expansion, but cannot get it. He has the support of the National 
Institute for Economic Research for a whopping reduction in indirect taxes—^notably 
purchase tax on cars. This is the easiest and politically most profitable method 
of stimulating the economy. But its long-term consequences are serious: by throw¬ 
ing more cars on our congested roads, we shall he forced to devote more and more 
of our limited investment resources to such non-productive purposes as roads and 
town-planning, and at the same time shackle our economy moro and more tightly 
to the uneertain fortunes of the car industry. 
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1.37. The Treasury thinking behind this new policy seems to be the reverse 
of the old assumption that the way to increase exports was to restrict the home market; 
the new theory is that a rise in home sales will boost exports too. This belief is as 
foolish as the first. There are only two ways to increase exports—^by holding down 
costs (especially wage-costs) or by devaluation. And devaluation without an effective 
incomes policy is itself only a temporary remedy. But an income policy, as the 
unions have made it clear, is impossible without overall planning to ensure a fair 
distribution of the burdens and an acceleration of economic growth. 

1.38. It is at this point that the concept of the National Economic Develop¬ 
ment Council also recoiled on the Government. The Secretariat had in 1962 presented 
a statistical picture of the possible development of the country in the next ten years, 
at that point stiU assuming that Britain would join the Common Market. 

1.39. This picture was quite ambitious and favourable, although perhaps 
somewhat perplexing. Gross domestic production was assumed to increase by 4 percent 
per annum. This was of course in accordance with the directive and must not be 
taken as a forecase and even less as a target. On this basis the Secretariat came 
to the conclusion that an overall increase by almost f3,000m. per annum over 
five years in consumption or 3.2 percent per annum could be contemplated with 
Government expenditure increasing by about £l,000m. per annum overall or by 
3.6 percent per armum. This showed partly the immense gain which can be obtained if 
dynamism were restored to the country, and also disproved the main argument used 
at the General Election by the Conservative Government about the impossibility of 
financing social services on a “lavish scale” once growth was accelerated. 

1.40. The overall increase in investment was put at £l,700m. per annum over 
five years, or 6.2 percent per annum. This implied that growth could be accelerated from 
2 to 4 percent per annum of the national income by an increase of only from 18 per¬ 
cent to 20 percent in gross investment. Between 1967 and 1961 investment increased 
from 16 percent to 18 percent. The increase in national income did not accelerate. The 
incremental capital output ratio was 7.6. It is to be 4.8. This was rather optimistic 
and could only be explained by the fact that the Secretariat assumed that the sub¬ 
stantial capacity unused at the moment would be brought quickly into production. 
While this represents a welcome break with the Paish doctrine, according to which 
any increase in the rate of capital utilisation would produce severe inflationary 
disturbances, it was very difficult to square with the assumption that imports were 
going to increase only by 4.6 percent, while it was also hypothecated that we join 
the Common Market. 

1.41. The main problem that arises is that it is difficult to believe that, on 
the basis of complete laissez-faire, even the increase in the utilisation of capital could 
yield the contemplated increase in production. In the past few years a very large 
portion of total capital investment has been used for less than immediately productive 
investment and it is difficult to imagine that this would suddenly and substantially 
change. Certainly there is no indication that there has been a substantial change 
lately in the composition of capital investment towards productive types and, 
without discriminating policies, none can be expected. 
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1.42. The !NEDG statistical exercise is obviously of the utmost value as 
it gives the picture of what accelerated growth, consistent with stability, ought to 
look like. Its practical credibility is impaii'ed by the fact that NEDC is completely 
outside the Government machine (the Treasury, for instance, refused to furnish it 
with an estimate of the increase in Government expenditure) and that, therefore, its 
blueprint is—at the moment of publication in 1963—^totally unrelated to actual 
Government policy. 

1.43. The Government, however, accepted the targets—at least ostensibly 
—though the statements of its Economic Adviser on policy totally oontradioted them 
and, by insisting on a one-sided wage-stop, made their attainment far more difficult. 
This contradiction was made even more apparent when the plfin of implementing 
them was published—^without authority. It suggests a number of radical reforms, 
the establishment of a compulsory National Redundancy Fund, reorganisation of 
training and education towards the attainment of higher productivity, a housing 
drive to encourage the mobility of workers, and a tax on wealth. As against this 
it demands a restraint on wages which the unions stiU categorically reject. 


The NEDC plan is weakest, however, on the attainment of balance of inter¬ 
national payments. It rejects by implication both severe import restrictions and 
devaluation, hoping that wage restraint itself would increase the buoyancy of Biitish 
exports. This aim would be rather audacious even in extremely favourable economic 
circumstances. But are the circumstances going to be favourable? Bilateral plan¬ 
ning of foreign trade, the most obvious solution, is still frowned upon. In any case 
it is difficult to believe that it will be possible to restrict the rise of imi)orts to the 
level contemplated by NEDC without some drastic measure of wage restraint. 
Yet either devaluation or import restriction would raise difficult problems for income 
pohey. There is continued agitation for further outs in tarilfs. These would further 
aggravate the British interaational position, as they have done in the past. 


1.44. Thus both the target for investment and for the foreign balance 
obviously call for a very determined effort to keep consumption rising at a rate ]e.s.s 
than the increase in productivity. This need indeed is foreseen. Productivity is 
to rise 3.3 percent per annum consumption only 3.2 percent. The achiovemout of 
this IS inconceivable without a progressive taxation poHcy so as to obtain most of 
the increase in investment capacity from the rich, and to obtain close co-oj,oration 
from the Trade Umons. There is nothing now in British Government policy to 
suggest that such a complete change in attitude is impending. 

nl« ■ conclusion that the present attempt at 

Tmde'n ^ Government in discrediting 

deal wMi t?rrbl f''' ! 

Plnn • restoring eoonomic dynamism, while safeguarding stabiUty 

Planning cannot be separated from Government; and it must be done by the Govern¬ 
ment at the highest level-under the Prime Minister and Cabinet, andit Leds experts 
such as we do notpossess at the moment in the Civil Service. The present Government’ 
the present bureaucracy cannot provide the economic basis of a British renaissance. ’ 
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2. PLA.IININa IN A DEMOOEATIO SOCIETY 

2.1. The renewed ascendancy in Britain of the notion that a deliberate 
planning of economic development was required has come surprisingly quickly after 
the return to the “free market mechanism,” itself caused by the failures of the Labour 
Government of 194:6-51 to secure a balanced growth of the economy. Planning 
was a victim of the unnecessary crises of 1947, 1949 and 1951. Its resurgence was 
due to the fiasco of the “free system” which brought to the fore, once more, the 
mounting dissatisfaction with the theoretical basis of the latter. 

2.2. This criticism was directed in the first place and with a mounting impati¬ 
ence at the way of life provided by the “free” system despite the increasing capacity 
to produce goods and services. Apart from the impact of advertising, the increasing 
concentration of economic power will interfere with effectiveness of the system. The 
less than full use of resources was felt—unlilce in the interwar period—less keenly. 
It was the inability of the system to combine stability and full employment which 
came to be at the centre of discontent. Knally—and especially in Britain’^—there 
was a growing realisation that the “free” market system does not promote full growth. 
Neither are sufficient savings forthcoming—indeed not even a level is attained which 
would be willingly made if individuals had full information about the capacity of the 
system make use of it; nor is it certain that, if they were, private enterprise would or 
could make utilise them to the utmost. In all these matters the newly emergent 
strength of the totally planned economies represented a compelling stimulus to thought, 

2.3. Before the war the neo-classical theory of equilibrium ruled supreme. 
Such dispute as there was among economists about collectivist economic systems 
centred on the problem of whether such systems could at aU plan rationally. The 
defence of the academic socialists (Marxians were not accepted into the fold and their 
writings were disregarded) against the charge of irrationality of collectivist systems 
made by Hayek and others® was to demonstrate, mainly on the basis of Barone’s 
analysis, that a Socialist Planning Agency could perfectly easily make use of the 
price mechanism and thus obtain “optimal solutions” based on the free consumer’s 
choice. In this way, through trial and error, economic calculus could be introduced 
which would make the collectivist system function not unlike a perfectly competitive 
capitalist economy. The consumer would then be restored to his sovereignty and 
an optimal allocation of resources would be obtained.® 

2.4. The underlying implication that a perfectly competitive system would 
produce optimal results was not doubted by many,^ though in fact there would 
be some blemishes reducing its effectiveness. The only question was whether this 

1 And in leas developed oountries with a proaeing problem of 6ndmg employment to an ever* 
growing population. 

® o.g., QolUctivist Eoonomia Planning, London, 1935. See Sohmupetera brilliantly witty rebuttnl 
CapitaUam, Socialiam and Dsmoeiracy (2nd ed. Now York, 1947). 

D e.g., O. Lunge, On the Economic Theory of SooiaUam, MinneupoliB, 1938. 

7 This oortoinly ia still tho basis of what one might call Sooial-Dumooratio or Labour thought 
on this matter. Of. Douglas Jay, Socdalism in the New Soeiety. Mr. C. A. R. Crosland in his writings 
(e.g. The OonaeruaMve Enemy, London, 1962) takes a slightly more sophisticated line by trying to 
discuss tho objections against the actual working of a free market economy. 
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(relative) perfection could be imitated by collective economies. Nor was there any 
hesitancy about the meaningfulness of concepts such as consumer’s sovereignty. 
The dominant economists thought, after Professor,Marshall, that they had an unassail¬ 
able scientific assumption that the economist is, as an economist, precluded from 
looking beyond the totality of demand as it manifests itself on the market, from 
enquiring into the ways in which this demand was formed or evaluating its motiva¬ 
tions. The obvious objection that in this way they would give their non-scientific, 
non-objective, political blessing to the statua-quo, did not seem to have occurred to 
anybody. 

2.5. The reaction to this attitude was acute after the war, and it oame from 
two directions. On the one hand, the foundations of welfare economics wore under¬ 
mined, by showing that they inevitably involved value judgments, i.e. political assumi^- 
tiona. On the other hand, and culminating in Professor Galbraith’s book TJia Affluent 
Society, the assumption that wants were given was questioned. They could be 
created and modified. This conclusion had momentous consequences. If some 
systems create more wants than others, how is their relative merit to bo judged? Even 
if one was more “productive” than the other, in the sense of producing a greater 
real output valued at some system of prices, it might involve a net dissatisfaction, 
disutility, inasmuch as it might create more wants than it was able to satisfy relative 
to a less "dynamic" system. Traditional economics could then only bo saved by 
assuming that the creation of wants was itself to be the way to superior living, that 
it represented a good in itself, progress through the creation of divine discoiitoiit, 
because it represented an enlargement of the field of choice which had to bo acooj>tod 
as a boon without any further discussion and mthout this assumption involving a 
political or value judgment. It is the new “aotivities" which give rise to now wants. 
The whole process is in a sense spontaneous, ingrained in economic ohange, which 
it is not the economist’s job to question. After aU, it would be a presumption to 
claim that the man from WhitehaU or for that matter Harvard University, would 
know better than other people what is good for them.s This is an intolerable arro¬ 
gance and Veblen, Galbraith and other critics of high-pressure advertising were 
roundly condemned for it. 


a.6. 


iius ettort of rationaliaing with ‘‘hurray’’-words, the arbitrary a])[)]ication 
of a system of thought appropriate to the problem of the optimal satislactiou of 
given wants based on unchanging preference to the basicaUy different problem arising 
out of changes, and especiaUy biased changes in wants has not been altogether successful 
Ti l unbalance, of lagging public expenditure and the nagging 

IS difficult to suppress. With it goes the definition of progress on the basis of 

production alone, the functional test of the nerformminfl nf a 
iL periormanoe or an economic svstpm 

_? "‘t™ of eiKMomic pn)gM. lien be redefined in 


reoent Beport so-SlerPillL'^n ^ho attacked a 

television advertising on pubUo taste and mentel health. ^ oomm.u'oial 
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poHtioal terms on the basis of social priorities which consciously take into account 
values such as security of the job, absence of uncertainty, lessening the arduousness 
of work, increased leisure, for which the price system does not cater.® 

2.7. It is probable that the attack on the meta-economic basis of neo-classical 
equilibrium theory would not have come if, to the annoyance and confusion of its 
protagonists, the productive performance of the Soviet economy, valued in the 
conventional way, had not proven superior to that of the economies with decentralised 
decision-making. Comparisons made on the basis of the “new” welfare economics 
have turned out to be to the credit of the planned economies. It was this, and no 
sudden internal enlightenment, which forced eoonomists^utside the Russian orbit 
to re-examine their approach to the subject. It was the Russian productive perfor¬ 
mance which put growth and development back into the centre of interest of 
economists, from which it had vanished for 160 years. 

2.8. The reaction to this by the less thoughtful anti-communists was simple. 
They merely imitated the Stalinite antics in showing that the conventional methods 
of economic calculus could give the required anti-Soviet answers by either discounting 
the rapidity of Soviet growth^® or showing that it did not fulfil any purpose. 
“Conspicuous production” was the explanation of the Soviet success, while cons¬ 
picuous consumption, or the creation of new wants in the capitalist orbit which menaced 
conventional economics, was disregarded or minimised. In actual fact the Soviet 
system, by being able to regulate the production of consumer goods and the rhythm 
in which new wants were admitted and catered for, could more easily ensure a balanced 
development than could an individualist system based on the profit motive. Whether 
it mil in fact do so is one of the great questions of the day. The tendency of the 
high command of the Communist to set their targets in terms of American achieve¬ 
ments does not disclose either much sociological insight or socialist thought. It may 
well be that the Soviet will develop towards an imitation of the worst features of 
subtopia combined with far greater compulsions to conformity than the United States 
have to suffer. All that can be said is that this deformity certainly is not implicit 
in the economic mechanism of the system—though it might be in the sociological 
framework of the dictatorship. 

2.9. American efforts to discredit the purely economic achievement disclose 
more of their own weaknesses rather than those of the Soviet. In any case the silly 
trick to demonstrate Soviet inferiority by showing the time-lag behind the U.S. has 
already been overtaken by events. So long as the Soviet production was below 
the American level reached in the period 1915-29, when expansion was relatively 
fast in the war and the New Era, this method yielded impressive results. Unfortu- 

0 This is espsoialiy important in countries (as e.g. in India) where a (large) section of the commu¬ 
nity is still living at the margin, where the creation of wants among the well-to-do minority necessarily 
impinges on savings and thus on the capacity of the economy to provide employment in the “modern” 
sector. The insane idea of launching a “people’s oar” (of on output capacity of some 30000 p.o. with 
the “people” numbering some 440 odd millions) is a typical instance of the total lack of realisation of 
what is involved. 

10 There was ef course a legitimate task (especially in the Stalin era) of correcting Bussion pro¬ 
duction indices which overstated the speed of advance. 

5 
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nately it meant that the Soviet now appears to be overhauling 10-16 years of American 
progress eaoh year, for between 1929 and 1939 the TJ.S. hardly grew at all. 

2.10. A response to the threat of the Soviet challenge cannot be made by 
such legerdemains. It could only be based on a detached analysis of the comparative 
advantages of the two systems and an intelligently co-ordinated effort to strengthen 
the advantages as well as to eradicate the handicaps of the economies based on decen¬ 
tralised decision-making. 

2.11. This analysis has to proceed at three levels. 

(a) Of these the hrst concerns the, allocation of existing resources, i.e. the 
efScienoy of the system as ^s. This was the problem which was almost exclusively 
at the centre of the pre-war dispute, and was thought to he resolved entirely in favour 
of the market system. 


It is of course not easy to make much sense of the meaning of the notion of 
reallocation of given resources of which the most important of the non-human ones, 
capital, is to a very large extent specific and non-transferrable. Thus it is in itself 
difficult to conceive of reallocation, conceptually, independent from technical progress 
and growth. Even if it were, it is clear that it cannot, in the longer run, (when we 
are not all dead yet) exert anything like as important an influence as factors which 
are cumulative and compound in their effect. So far as these are concerned there is 

(b) the handicap imposed on a completely non-planned system by the 
functional defects of the system by the leas than full utilisation of resources. A fuller 
use of resources, faster innovation and higher investment, i.e. factors which influence 
the rate of growth of the economy, are then seen as the decisive ones in assuring the 
success of a system in the conventional sense of the word. 

(c) Finally there is rvhat one might call the long-run structural defect of eco¬ 
nomies without a coherent plan. This stems form the inability of the non-planned 
system to devote a sufficiently large proportion of their total output to investment, a 
proportion which might well be allocated voluntarily if both savers, and those res¬ 
ponsible for investment were fully aware of the impheations of the decisions on their 
own fcito 8>zid that of tho system. 


2.12. The first, the aUocative function of the system, its microeconomic 
effect, IS perhaps the least important. When all is said, remedial action on this plane 
would only result in a onoe-for-all gain while the other two causes represent a cumu¬ 
lative threat. This estimate is confirmed by the superior economic growth which 
has been achieved by the Soviet, measured in conventional terms. There can be 
little doubt that the Soviet economic calculus, the choice of techniques and between 
projects, wag gravely deficient in the past. These shortcomings of the Soviet planned 
economy were due partly to the neglect of the true opportunity cost of various factors 
of production especiaUy capital, and par’tly to their inability to achieve a balanced 
growth as between agriculture and industry. It is the crushing superiority on the 
front of industrial dynamism, by being able to achieve a more or less full utilisation 

tiolThTh' I proportion to investment and innova- 

tion Mhioh was responsible for their progress. Its impact far outweighed the retarding 
effect of the inappropriate distribution of resources among product tZ. " 
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2.13. The question then is whether the non-totalitarian countries can 
achieve some compensation by overcoming their basic difficulties. This is necessary 
because several important structural changes in the non-Soviet economies have 
contributed to the weakening of the advantages inherent in self-reliant decentralised 
management based on the profit motive in their day-to-day decisions. Thus if the 
non-Soviet world is to meet the Soviet challenge, a strengthening of its growth potential 
is in order. 

2.14. The first of these factors weakening the efficiency of the price mecha¬ 
nism is the impact on the functioning of the signalling system, essential in a 
decentralised economy for the assurance of a co-ordination of decision, as a result 
of the concentration of economic power. The second is the problem of risk and its 
influence on investment, and the third is the problem of the increasing importance of 
indirect gains and losses which ought to, but cannot be taken into account by private 
entrepreneurs in their decisions, gains and losses apart from the impact of the fuller 
utilisation of resources and the problem of accumulation. 

2.15. The weakening of the effectiveness of the signalling system has first 
of aU arisen because of the fact that costs are not independent of demand, and the 
entrepreneur in many cases will not know what his precise costs are. Cost is not 
independent of output, and output is not independent of sales policy. Thus we are 
confronted here with an indeterminacy worse than would be experienced by a totally 
plaimed system where seUing costs can be regulated from the viewpoint of the commu¬ 
nity as a whole.i^ Moreover, working for known clients, it would not be in the firm’s 
interest to try to snatch maximum profits in the present if this will prejudice their 
position in the long run. Thus determinate pricing on the basis of a perfect market 
goes. No doubt demand can be gauged pretty accurately in the short run. It is 
also probable that it will be fairly unresponsive immediately to changes in price. But 
the firm has to stay in business. It must, therefore, take into account the consequences 
of its own policy, as well as that of its competitors, on its relations with its clients. 
Competition among a few firms is more like a game of bluff than a mathematically 
determined play. All this makes decisions subject to discretion hence to judgement, 
and risk of mistakes. It certainly can no longer be claimed to be uneqrdvocally 
determined by the inter-play of impersonal market forces. 

2.16. There is a further difficulty. In the longer run adjustments will 
take the form of new or modified equipment. Thus changes here will not be reversible. 
Once the new equipment has been installed there will be no return to the original 
situation. Some equipment will be less productive but more flexible. There is 
then a choice between various techniques which depends on the judgement of the 
future, and especially on the stability of demand for a specific product. Thus the 
simplicity of a determinate signalling system, which wiU result in optimal decisions 
is destroyed in this respect too. 

2.17. Knowledge could in a static theory be taken as granted. If nothing 
changes and everything recurs, knowledge is perfect. Uncertainty and risk will 

11 i.e., either uniform treatinent oan ^e adopted, or discrimipation gn the baaia of aopieinteUigib]e 
principle. 
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prevent decisions and thus retard adjustment to new situations. Secondly, in modern 
conditions firms will certainly have regard to the actions of their follow competitors. 
Their prices and production are not fixed in the sort of world markets—like agri¬ 
cultural products—which any one producer cannot influence. 

2.18. It would in fact be a perfectly competitive behaviour tliat would 
be irrational in this system. The single firm will not raise its price because it will 
fear to lose its markets; nor will it initiate the price war by cutting its price. The 
contrast in the changes in the U.S. steel prices in 1964-5 and 1962 respectively, the 
unanimity of action by all concerned despite anti-trust legislation, the uncertainty 
of touch displayed, and the lack of consideration of wider issues on the part of the 
industry on the one hand, yet the conclusive effect of their decisions on the general 
movement in prices, all this exemplified the importance of the new forces which have 
put an end to a determinate price system which expresses fully the socially relevant 
relative opportunity costs. 


2.19. If, however, firms have to look over their shoulder to see what their 
competitors are doing, if they are unwilling to slash prices to run their plant at full 
capacity, and if, moreover, plant capacity is determined largely by technical consider¬ 
ations, there will be a substantial amount of excess capacity. Part of this oa])acity 
will in any case be required in an individual private enterprise economy by firm 
for insurance against not meeting possible specific orders and thus prejudicing the 
individual future. An individualist economy will therefore, in principle at lcn.st, 
have to carry a great deal more excess capacity than a centrally jilannod ono.^® Tn 
addition, and especially in manufacturing, prices will not be fixed uniformly on the 
basis of cost, thus further distorting the accuracy of the signalling system. 

2.20. The growth of firms has another important consequence. The jncturo 
of new entrepreneurs forcing their way towards the top, innovating, opening up new 
ways, is a very attractive one. It has become outdated with size.i^ Marshall, 
following Adam Smith, stressed this imponderable aspect of the problem, and rightly 
BO. In large firms, as in a state bureaucracy, innovators are not at a premium. They 
are uncomfortable to live with, not what the Americans call organisation mou The 
character of the oligarchy ruling oUgopoly is deadening rather than invigorating, and 
It IS only exceptionally that increased activity can be forced upon them by the’ out¬ 
rider. In this respect the great basic advantages of the system with dcmmtm]j.sod 
decision making are relatively on the decline. 


8.21. In aU ta matteps, thoratore, o ea-oriimlion of invMtvumt iltcUions 
a reduotion rf tha risk mvolved in being prematnrely eipaneionist, might pay hand- 

ocoo of Oe wmhtmns of the mUmaio co-ordinati^ ogpum of the prioo mechanism. 

12 This can bo—and hoa bean—offset, and more than offBct -hT, ™ :----— 

in aupplios. The hoarding of componente was notoriono and still’reLins one bottlcnooka 

©ffioionoy in tlie Soviet system. ® handictips to 


^ In point of fact, the greatest innovators in Enrons Tiawo * 1 . 
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2.22. Par more important, however, are the dynamic and cumulative short¬ 
comings of the system also tending to strengthen this conclusion. 

2.23. A full ttae of resources in a non-planned economy activated hy the 
profit motive creates an atmosphere in which wage bargains become a customary 
round. The lack of co-ordination between these bargains, the need of trade union 
leaders (in order to keep the loyalty of their followers) in equalling the performance 
and, if possible, scoring off their colleagues, all this imparts an infiationary bias 
to a decentralised economic system in a framework of modern industrial institution. 
Attempts have been made on the basis of completely unscientific assumptions and 
methods to quantify this relationship in order to prove that slight unemployment 
would be sufficient to restore balance, to recreate the pristine simplicity of monetary 
equilibrium.^* These attempts have failed miserably. It has been shown^® that the 
militancy of the trade unions is by far the most important factor in determining the 
rate of increase in money wages within a wide range of monetary conditions. Single 
firms or even single industries could not rraist the bargaining tactics of labour which 
in days, when fuU employment had not yet been forced on governments, could easily 
have been crushed. 

2.24r. No doubt it would be possible, to ensure monetary balance by delibe¬ 
rately creating large-scale imemployment. But the consequences of such a pohoy 
on the progress of the economic system would be fatal. For if uncertainty is delibe¬ 
rately created about the future of demand—and this would be necessary in order to 
encourage individual firms to resist the demands of trade unions—^it would also involve 
a slowing down of growth. In the end it would threaten even technical progress: 
trade unions would resist innovation on the plea that it created unemplo 5 rment. Only 
a full use of resources, leading to faster innovation and higher investment, can secure 
to the decentralized economies a rate of expansion comparable with that of the 
centrally planned system. It is precisely the dissatisfaction with the alteration 
of deflationary and reflationary measures, that has been responsible even among 
Conservative adherents of the “free” market system for the support for long-term 
planning. 

2.25. It is of course true that in economic systems whieh, for one reason 
or another, were able to weaken or eliminate trade union organisation, stability could 
be assured, yet in the longer run very substantial acceleration of the growth of real 
wages could also be secured. Ex-post, trade unions would have been justified in 
accepting a redistribution of income towards profits because by higher investment 
this produced a faster increase in real wages than would have been attainable if 
greater Union strength would have enforced premature increases in money wages. 
The large agricultural reserve army in Japan, mass-unemployment in Southern Italy, 
the immense immigration from Eastern Germany to the West, the failure of the 
general strike against de GauUe, provide interesting examples in which this in fact 
happened. 

14 6.g, the ao-caJled “PhiUipa" curve. Of. K. Knowles and O.B. Winsten in the BuUeHn of the 
Oxford University Institute of Statistios, 1960. 

It Sir D, MooDougaU, Mconomio Record, 1991. 
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2.26. It is not a stable situation. Once fall employment works through 
the system the atmosphere changes and trade union activity becomes prominent, 
unless it can be suppressed by forcible police action, i.e. the end of democracy. In 
a democratic system, however, stability and full employment coiild only be combined 
by demonstrating to trade unions in advance the great benefit of their compliance 
with a polioy of combining wage bargains with some regard to increase in productivity, 
while at the same time assuring some justice in the distribution of income, and not 
permitting profits to benefit without restraint from the concession of the wage earner. 
This would be possible if a large part of the increase in the savings needed were to 
be arranged by ooUective saving, i.e. budget surpluses from an equitably distributed 
taxation system. This would not necessarily be unfavourable to the capitalist, for 
the more rapid increase in national income would result in a vast increase in total 
profits, even if their sTutre were not as high as it would work out without a plan. 
Here again a co-ordination over the long period is needed in order to restore the 
effectiveness of the price system to its theoretical level. 

2.27. There is, then, the somewhat related but long-range problem of growth, 
the problem of the determinants of savings, investment and innovation in a given 
society. In one sentence, the planned economy in this respect seems to have a 
twofold advantage, because on the one hand it can take into account in its calcula¬ 
tions the indirect gains resulting from the new level of investment decision.^, and 
on the other it con deliberately make available to aU the advances in techniques 
which individual entrepreneurs must keep to themselves if they are to be able to 
pay for the research they have to undertake to gain the new knowledge. A planned 
economy thus can externalise internal economies and internalise external ones. 


2.28. In addition to the extra gains which can be made by single industries, 
or by a restricted number of industries linked together, from the increased scale of 
their development through increased productivity and returns, there is thus a more 
general source of what might be called general external economies due to an accele¬ 
rating growth even in fully industriahsed countries, and much more so in under- 
Jveloped ones. I hope to treat this vital problem in detail in a different context. 
Here I shall confine myself to a summary of the argument. 


2.29. Neither individuals nor even corporations can fully realise the potential 
gams which would occur if their investment and growth were speeded up, because 
eir successful realisation would depend on other people’s action, especially on 
their investment and savings decisions. Thus there is likely to be an objective failure: 

e rate of growth might fall to a lower level than it would be if all concerned knew 
the reciprocal consequences of each other’s action and could plan them jointly. 

™tment side entrepreneurs settle down to a decision-making 
pattern which ^nfluenced, if not determined, by the historical level of their previou! 
investment which proved successful. This follows from the fact that those coLolling 

lirjrX investment (even if well 

planned) mil be successful. One investment justifies another. tL ‘marginal 

.owute’ i, .ot “3^ 
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except in a short-run sense. It does not “shift” upwards automatically either. The 
historical upward shift is the result of coincident investment decisions. If a majority 
refused to invest, those who would, would lose out. The penalty of over-eagerness 
is failure and losses.^®“^’ 

2.31. If investment plans are not coordinated no rise in investment will 
be expected and none will then take place. In order to create the conditions of high 
domestic profit and progress, the opportunities have first to be created. Paradoxically, 
the existence of an overall plan might be needed, precisely in an economy not subject 
to central planning, to speed growth. Otherwise risk might increase and opportunity 
be wasted. 

2.32. Equally important is the incapacity of a system based on decentralized 
decision-making to match increased investment by increased savings, in the sense 
that no cumulative inflation originates^® and the attempt is frustrated by a premature 
increase in consumption. Ex-post (as the Japanese and German case clearly shows) 
Trade Unions realise the benefits of increased investment and growth. But ex-ante 
they cannot connive at what would in fact have to be a redistribution of income 
towards profits, especially if the policy has to be inaugurated (as in Eisenhower 
America and in Tory Britain) after decontrol and the free-for-all has been made 
the corner-stone of Government poUcy—^in the name of accelerated growthl Only 
a national compact, backed by appropriate tax reform might be able to perform 
this task.i® But, until Mr. Kennedy’s victory, the trend was contrary to such solu¬ 
tions; and even his Government has in this respect been paralysed by Congressional 
opposition. The German, Japanese, French and Italian oases demonstrate a contra/rio, 
each in its way, that under a system of decentralized decision-making the inaugura¬ 
tion®® of a regime of high investment and growth depends on some special factor 
paralysing or weakening Trade Union bargaining power and the possibility of achieving 
expert surpluses without inviting retaliation. 

2.33. Much has been made, especially in the immediate post-war period, 
of the difference between financial and physical planning. Physical planning was 
extolled as something especially praiseworthy, while reliance on financial incentives 
and penalties seams to have been equated with the profit motive, and disparaged 
as rather more vulgar. 


10 The consistent unscientiflo propaganda of the I.M.?. suggesting that a 3 percent groxrth rate 
—grossly inferior to the Soviet one—^is “realistic”, might have decisively contributed to the slo-wing down 
of growth in the non-Soviet orbit. It has done the work of Mr! Khruschev. 

17 This view is in no way inconsistent with the fear that in weak countries the expansion of invest¬ 
ment in the rich countries is likely to cause havoo (except in the cose of endowment with natural resources 
the demand for which rises with increased investment). The problem is one of the likelihood of comple¬ 
mentary rather than oompetiuive (and destructive) investment. It is my contention that these proba¬ 
bilities are not ssimmetriocl in weak and strong coimtries. 

18 Mr. Haldor’s recent series of models of growth (e.g., Economie Journal, December 1968) seem to 
assume that Trade Unions do not exist and that increased investment thus would lead to increased 
saving and not to cumulative inflation in the end destroying itself. 

1° Cf., Productivity and Inflation, O.E.P., June 1968. The majority of the experts appointed 
by O.D.E.C. have agreed on the nood for a wages policy. They have, however, not dUoussed in detail 
its poUtical preconditions. Of. The problem of rising prices. W. PoUner, Milton Gilbert, Bent Hansen, 
Bichard Kahn, Friedi'ioh Lutz, P. de Wolff, O.B.B.O., Paris, 1961. 

80 Mot necessarily the continuance. Cf. Productivity, loo. dt. There seems to be no close corre¬ 
lation between money wage demands by Trade Unions and the rate of growth achieved. Thus a high 
rate of growth might enable the devoting of an increasing part of national inoome to investment, 
though we have no successful examples of such harmony without breaking the ^ade Unions. 
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This obviously is quite unjustified. Planning in physical terms is essential 
in preparing an over-all co-ordination of investment projects in order to provide 
the basis of the modernisation of industry and the maintenance of an even employ¬ 
ment situation while safeguarding growth. Once the physical target figures foi 
the basic industries have been arrived at it depends entirely on tactical requirements 
whether or not the implementation is to be done through physical controls, financial 
incentives, or (preferably) a mixture of the two. 

2.34. The failure of the first attempt in Britain—after 1946 —to arrive at a 
satisfactory system of planning was that the relationship of physical to finanni nl 
controls was never understood, and that physical controls had, therefore, to be used 
to counteract the market forces. Yet subsidies and tax measures could have modified 
the market forces to help in achieving the aims set by physical plaiming. It is obvious 
that so long as public ownership is not aU-embraoing, physical controls acting contrary 
to the profit motive will always be subject to the risk of evasion. Thus suitable 
modification of market forces through fiscal measures permits a much more flexible 
and less administratively arduous implementation of basic plans. 

2.36. Admittedly in some oases the gentle pull and push of these forces 
will prove insufficient. This is especially the case if full employment is maintained 
and, therefore, the normal safe-guards through price stability, or relative stability, are 
suspended. The extent to which direct controls will have to join fiscal measures 
will depend on the width of pubUo ownership and the degree of concentration of the 
private sector, that is, on the effectiveness with which agreed industrial investment 
plans can be expected to be implemented automatically. 

2.30. There are two main domestic fields—apart from foreign payments 
—in which the success of fiscal measures must be expected to be relatively low, both 
of them of increasing importance for a balanced economic policy in advanced nations 
and in those underdeveloped ones which hope to achieve a rather rapid growth. 

2.37, The first of these is the location of industry. This has been increasingly 
dominated not so much by consideration of costs and profits (except perhaps for 
heavy industry) but by consideration of convenience and psychic income for manage¬ 
ment in choosing congenial places to five. It has proved difficult to modify location 
deo^ioiw by fiscal means in most countries of the world. The relative failure of tho 
Itahan Government in the south is one of the most impressive proofs in this respect, 

or lavish financial provisions, great knowledge, immense enthusiasm and idealism 
and intense propaganda were deployed. Licensing of investment is accordingly 


in imnn!; fZ 1 increasing 

Th s^s aci ^iglier consumption to maintain profits. 

This IS achieved by the introduction of new products, and especially by the cLinu- 

ous modification of products to push physical obsolescence. In this Lotion too 
fiscal encouragement or discouragement cannot be expected to do much. A control 
of advertisements, a strongly organised campaign of consumer enlightenment a 
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of the public against advertisements emphasising the fundamentally unsound aspects 
while leaving the spread of information unchallenged, would be the only way in which 
a less competitive framework could be made compatible with private enterprise. 

In the end only socialism, social ownership, can deal with it. 

2.39. These controls could be hacked up by discriminating financial incentives. 
The process of technical renewal could be encouraged by providing additional invest¬ 
ment allowances on a moving scale for increased efficiency, while penalising the 
continued retention of old capital by disallowing depreciation allowance if the renewal 
does not take place within a certain prescribed.period. Control of location could be 
assisted by a discriminatory handling of depreciation and investment allowances, 
both as to location and as far as branches of the economy are concerned. If, for 
instance, luxury commercial building is to be discouraged, negative investment 
allowances could be introduced, i.e. whole of the cost would not rank for depreciation.. 
In this way the work of the direct control Avill be helped. 

' 2.40. Apart and beyond these the most essential of the direct controls are 

those on foreign payments and trade which eliminate the threat of a conveniently 
originating financial crisis imposing a veto over policy and speculative attacks being 
made against the currency, which, being cumulative in character, might create the 
instability it fears. 

2.41. The fully developed democracies seem to face somewhat paradoxical 
problem. On the one hand both the objective world position and the drift in their 
economic development seem, as we have tried to demonstrate, to demand a more 
conscious policy and active initiative on the part of their Governments in the deter¬ 
mination of the growth in national productive capacity and the allocation of its fruit 
to avoid instability and a relative decline in the strength of the non-Communist world. 

2.42. Yet these Governments seem ill-fitted for these tasks; and the more 
conscious anyone is of the need for planning and conscious direction of our economic 
destinies, the more inevitably conscious he becomes of the shortcomings of the organa 
available to carry it out. 

2.43. In a perceptive analysis the late Mr. Bevan recognised, as early as 
1950, the deep-seated character of this problem, even though he then regarded it 
as restricted exclusively to the underdeveloped areas of the world.®^ 

“It is highly doubtful whether the achievements of the Industrial Re¬ 
volution would have been permitted if the franchise had been universal. It is 
very doubtful because a great deal of the capital aggregation which we are at 
present enjoying are the results of the wages that our fathers went without. 

It is not easy in some parts of the world where fife is exceedingly primitive 
to entrust to aU the people the power of democraotio selection, and then to ask 
them to forego some immediate delights. It is not easy.” 

2.44. He later advanced far beyond this narrow interpretation. In a speech 
which excelled in its oratorical brilliance as much as its analytical content he said:^®- 

«i Demooratio Values. Fabioa Tract No. 282, London, 1960. f, 

s2 Hansard No. 486. , 
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“I would describe the central problem falling upon representative govern¬ 
ments in the Western world as how to persuade the people to forego immediate 
satisfactions in order to build up the economic resources of the country. Let 
me put it another way. How can we persuade the ordinary men and ■women 
that it is worthwhile making sacrihoes in their immediate standards or foregoing 
substantial rising standards to extend fixed capital equipment throughout the 
country? This is the problem and it has not been solved yet.” 


3. OosroLTJSioiTS 


3.1. It is thus clear that planning is required even in a democratic setting, 
if only to ensure stability in the system when resources are fully employed. The 
tendency towards decontrol has led, and is bound to lead, either to monetary 
instability, or to a far less than full employment of resources, and consequently to 
a slower rate of growth than would even be implicit in the voluntary decisions 
of the individuals making up the community had full employment been secured. 
There is thus here afatal/awciiomZde/eciinthesystem. The elimination of this defect 
requires conscious co-ordination of investment decisions, of income distribiitioir, 
and the elimination of disturbing cumulative speculative excesses, 

3.2. If this is probably the most vitally urgent case for planning, it is obvious 
that the planning implied by this requirement alone does not really go very far. It 
need not fundamentally interfere with the essence of the individualist system based 
on private property. No doubt income distribution would have to bo made inox’o 
equal than it has been in the recent past to secure the co-operation of Trade Unions. 
An income policy implying some wage compact coupled with some restraint on jxrolit 
margins through powers to control prices (which need not really bo exercised but 
must be available), would probably do the triok. If full employment were to be 
assured in the non-Soviet orbit as a whole, and if entrepreneurs were to be convinced 
that stability and full growth can be combined the elimination of risk of unexpected 
losses due to defiationary periods would probably offset (and might more than ollset), 
the mimical impact on incentive to risk-bearing and enterprise of a less un(^q^Ial 
distribution of income. 


3.3. Should the elimination of these risks, moreover, result in a .substantial 
acceleration of economic growth and incomes, this by itself would permit the lessoning 
of tension between the various classes of the community because it could provide a 
satisfactory advance in the standard of life all round. 


3 4. To ensure international balance there would have to be some monetary 
collaboration and some possibiHty for the conscious creation of international liquid 
resom-ces eventuaUy through the organisation of an international central bank with 
powers to rediscount or open market operations, the countervalue of which would 
lanx as an international reserve acceptable to all.*>3 

TorW (IMS), ’ O.tsrd) „d 
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3.5. There is, however, a strong case even in fully developed countries, 
and an overwhelming case in the less developed areas now in the process of industrial 
and agricultural revolution, for at least a partial liberation of demand from the un¬ 
restricted influence of the profit motive. It is hardly compatible with balanced 
progress if entrepreneurs are permitted deliberately to create discontent and new wants 
to secure outlets for the produce. In highly developed areas this finds its expression 
in the creation of consumer restlessness on the one hand, while on the other an un¬ 
necessary degree of poverty is permitted to exist and collective consumption is 
neglected. The social imbalance so brilliantly analysed by Professor Galbraith is 
an inevitable outcome of production for profit coupled with a resistance against 
taxation, especially taxation impinging either directly or indii'ectly on the upper 
income strata. 

3.6. In less developed areas its impact is, of course, far more devastating. 
Here the conspicuous imitation of upper class modes of living in highly developed 
areas, added to the traditional expression of social superiority in terms of abundant 
services, results in a debilitating decrease in investment and thus in the capacity to 
provide employment at tolerable rates of income. Coupled with the explosive 
population problem, this creation of needs undermines stability in the non-Soviet 
orbit. 

3.7. Planning in this sense of liberating the energies of the people towards 
leisure and its more enjoyable utiliaation,the provision of a pleasant atmosphere and 
environment, a deliberate reduction of competitive tensions, all these are difficult to 
conceive without a very important extention of some type of social ownership. 

3.8. The richer and more successful the system, the greater seems its psycho¬ 
logical malaise. It is significant from this viewpoint that dissatisfaction with the 
social mechanism has been more acute in the United States than in Britain. 

3.9. It has been suggested that an escape route can be found from this malaise 
by a comprehensive system of redistributive taxation. This view has been dis¬ 
credited by the experiences both in highly developed and in underdeveloped areas. 
In those cases where the owning classes could not find a convenient escape they 
succeeded in discrediting the taxation system and preventing its reform. Moreover, 
especially in highly developed areas, an escape was found by increasing managerial 
incomes so as to offset and more than offset the influenee of taxation. The net effect 
is one of growing inequality. 

3.10. In less developed areas the problem could be handled by direct controls 
rather than social ownership. There the prohibition of imports of conspicuously 
wasteful durables, and the strict use of licensing laws to prevent the premature 
production in small quantities of such goods for the delectation of the few, could in 
fact enforce on society a consumption pattern more in line with the requirements 
of an accelerated growth of the investment capacity and thus the capacity to provide 
employment at tolerable income levels. Without any doubt, one of the most dis¬ 
heartening developments of the postwar period in Latin America has been the 
prematm’e establishment of rather inefficient luxury industries whose very being 
saps investment capacity and thus stabilises the present dreadful discrepancy in 
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th.6 standard of life of the population. The process is about to be repeated in Africa 
and in Asia. It has as yet only been checked in India. Even there the so-called 
“popular car” project shows that people are completely unaware of the task and 
purpose of public ownership in accelerating and concentrating the nation’s economic 
effort. 


3.11. In highly developed areas this solution seems impossible. Here we 
already have a great arraj' of industries whose products serve to impress one’s follow 
beings. Direct controls could not attain' the end of providing a greater social balance. 
Both equality of income distribution and the lessening of the undesirable aspects 
of product differentiation could hot be attamed without direct social ownership. 

3.12. There remains finally the problem of ensuring a higher degree of 
dynamism in the non-Soviet orbit than would be attainable on the basis of the sjdoti- 
taneous unguided decisions of individuals. This does not necessarily mean that 
forced savings have to be accumulated. The process, of planning and co-ordination 
of investment projects itself, by assuring the immense indirect gains which can be 
attained, might induce people voluntarily to increase their purposive rate of accumula¬ 
tion. Nevertheless it is probable, if only to attain greater equality in the distribution 
of wealth and therefore of future income, that a considerable part of the total addi¬ 
tional effort would have to be in the form of collective saving, and it is dosiraVde 
that it should be at least ,^axt\y additional saving. 

3.13. To some extent this is implicit in the considerations affecting stability 
at full employment. An income policy, to be successful, must include a jiolioy on 
profits, and (unless social ownership is expanded far more tlian now seems likely) 
this can only be accomphshed if a large part of public investment (which in any 
case would have to increase to assure better social balance) would be financed out 
of current revenue, mainly falling on the well-to-do. The alternative, as in Germany 
and Japan, is a violent distribution of income in favour of profits, a process which 
is not compatible with full employment in a framework of, well-organised labour 
relations. Only if the trade unions are weakened by some economic or political force 
would this alternative solution be attainable. 


3.14. We have thus come to a picture of a partially planned economy in 
which social balance and a more equal distribution of income is sustained by a con¬ 
siderable public sector. In this sector managerial remuneration can be kept at a 
esirable level. Conditions of work, the provision of leisure and the avoidance of 

n the location of industry, and on profit margins will have to be combined with re- 
^stributive taxation which wiU have to be kept, and can be kept, at a high level 
because under these conditions such taxation, will not affect the mainspring of 
nvestment decisions. Fmally overall foreign exchange controls or, alternatively 
nternational co-operation would keep an external balance without periodically 
having to depress investment and demand. ^ 


♦ + 11 such a system could attain 

totally planned economies impeUed forward by state fi^t, 


superiority over the 
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The hioksian model 

In a nutshell the Hicksian model® can be described as follows, if time is 
denoted by t (say calender year): 

Notation for five variables. Gj = private consumption ; 7^ net induced 
investment; Gj = Government use of goods and services on current account; 
El = net autonomous investment®; Yf = net national income^. 

Notation for four parameters : A. Of these a and /? are in the main, 

structural parameters not subject to Government decision, while k and A may be 
thought of as being subject to Government decision at least to some extent. The 
parampters k and A will define the Government strategy with respect to the total 
Government expenditure on current account. 

Four equations: 


Consumer behaviour. 

Gt = 

(1) 

Behaviour of induced investors. 


(2) 

Government strategy 'with respect 



to current account expenditure. 

Ot= >^7t-i~HY,-,-Yt.^) 

... (3) 

Definition of net national income 

7t = 0t+It+0t-\-Ht. 

... (4) 


Degrees of freedom. As it stands the model has five variables and four equa¬ 
tions, hence one degree of freedom. This degree of freedom may be thought of as 
being generated by the variable Hj, i.e. autonomous investment. This variable may 
be looked upon either as deterministically given (i.e. each value Hj is given for reasons 
outside of the model) or as stochastically given (i.e. the variables Hj, H^... 

1 The Indian economist Mr. Ashok K. Farikh, M.Sc. (Eoon.) (London School of Economics) stayed 
some months in the Oslo University Institute of Economics in the summer of 1^62, 

* J. R. Hicks (1960): A Gontribution to the Theory of the Trade Cycle, Oxford. See also 7.3 in R. Q. 
p. Allen (1967): MathemaHoal Economics, London. 

s Hicks uses the sjrmbol Aj for autonomous investment. I prefer to use St because it corresponds 
better to the Oslo notation. 

i In standard national account terminology the Yt 'would have to he called net national product. 
ll?he designation “income” is the national account terminology connected with the concept of factor cost. 
I have on several oooosions strongly criticized the concept as being neither logical nor fruitful. I am 
therefore quite happy to use the term “income” for 7t, even though it may have nothing to do with 
factor cost, . 
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have a given simultaneous probability distribution; possibly as a speoial case all the 
Hi, may be stochastically independent). In any case the values Hi, ... 
will have to be considered as data when we approach the solution of the model. 

This means that the solution should be sought in the form of four time-func¬ 
tions Gt, If Gi Tj exphoitly expressed in terms of the four parameters cx,, fi, A, 
the initial conditions and the values Hi, H^... . 

Method of characteristic roots and method of recurrence. The solution may 
either be obtained by the recurrence method or by the method of characteristic roots. 

In the recurrence method we start from a given initial situation of the vax'iables 
and use the model {l)-{4) to compute the constellation of the system in next point 
of time and so on. 

In the method of characteristic roots we start first by obtaining tho solution 
of the associated homogeneous systems, i.e. the system that is identical with (l)-(4) 
except for the fact that the term Hf is dropped. In other words one puts = Q 
for all t. And this homogeneous system is solved in a particular way, namely, by 
computing the so-called characteristic roots. And by the help of the solution of the 
homogeneous system one finally derives the solution of the complete system (l)-(4). 

It is very useful to have the solutions available in the both forma (cf. equations 
(36), (127), (130) and (133)). 

The recurrence method has an advantage oompaied to that of the method of 
characteristic roots because the recurrence procedure yields immediately the forms 
which the functions in question must necessarily have in order that they form a solu¬ 
tion. In the method of characteristic roots, we do not get immediately anything more 
than forma which are sufficient in order that the functions in question shall satisfy 
the system of difference equation. It foEows, however, from classical mathematical 
theories (proved in a rather elaborate way) that under certain conditions the function 
forms obtained by means of the method of characteristic roots, are actually the forms 
which the functions must necessarily have in order that they shall satisfy (l)-(4). 

In the sequel, I wiU use both these methods and compare tho results. 

The system (l)-(4) is a simple one because it can be partitioned in such a way 
that the whole problem is reduced to a consideration of a simple difforonco equation 
in one variable namely 7,. Once the explicit expression for Y^ is obtained, tho 
remaining foUows from (l)-(3). 

The equation in 7^ is derived by inserting {l)-(3) into (4). This gives 
7( = /(7j_j-f-v7j_a-(-/?( 

(one equation in two time functions 7 and H) 
where pi. = oi.-\-P-\-K—h 

V = A-/?. 

» There is no particular reason to asamne that Hj must be non.negative; it may in ^nciplc bo positive, 
negative or aero, but of course in praotioe it will as o rule be positive. 


( 6 ) 

(6) 

(7) 
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A realistically weak point in the model. The equation (5) brings to light a 
realistically weak point in the model. The equation shows that whatever the past 
oourse of the economy has been, the net national income T* can in any given point of 
time t be rendered arbitrary great if Hi is chosen sufficiently great. 

It is, of course, true that frequently the constellation of the economy, and its 
structure, may be such that an expansion will occur if hidden resources are released, 
either through determinate government action which will stimulate autonomous 
investment Hj, or through more or less accidental happenings (inventions, wars etc.) 
which will also stimulate autonomous investment. But I think that Western economic 
thinking on trade cycle regulation and on economic growth is all too one-sidedly con¬ 
centrated on this point. The present model where Ht can ad libitum produce an 
expansion in T^ is an example. is by (6) so to speak an extra addition which we 
may, if we like, give to Yf when the point of time t has been reached. 

The analysis of the role of autonomous investment (or more precisely of auto¬ 
nomous investment starting) ought to proceed in a more thoroughgoing way by relating 
the possibility of autonomous investment to the existing production capacities and 
other bounds in the economy. In order that the additional term Et in (4) and (5) 
ahn.ll have a mpianin g it must be looked upon as an erratic element (a “shock”) which 
itself has taken care of the realistically existing bounds, or as an element given in 
some other way satisfying the bounds. 

One very simple way in which we can explicitly take account of at least one 
important bound on the development of the economy, is by using the Harrod-Domar 
way of tbirikiTig where the need for real capital is introduced explicitly (and expressed 
through the oapital-to-output ratio) and where this need for capital is connected with 
the investment activity. I do not think that the Harrod-Domar model gives an ade¬ 
quate analysis of the growth process in the economy.' In particular it is entirely 
inadequate for a discussion of the decisions connected with the growth problem in an 
underdeveloped country.'^ But the Harrod-Domar model takes at least account of 
one aspect of development which is completely neglected in the Hicksian model as 
described in (l)-(4). Another bound that may be considered is (148) below. The 
introduction of this latter bound will not restrict the number of degrees of freedom, 
so even with such a bound introduced, the model does not determine the actual solu¬ 
tion of the system but will depend on what the autonomous investments Hj actually 
have been, subject to the constraint (148). 

In the present paper I will, however, disregard this aspect of the BDloksian 
model and consider the nature of the solution as it follows from (l)-(5). 


« See for inetaaoe my paper in. Moonometrioa, July 1061. 

’ Some of my reosona for thinking ao are given for instamoe in section III l.a in my October 1960 
paper in tho journal L'Egypt Oontemporaine, Cairo, end on pagee 02-63 in my paper "Eoonomio planning 
and tho growth problem in developing oountriss", in the journal StataShonomiak Tidaakrift, Odo, 1961. 
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The solution by eboubUiENge 

It is essential to give the explicit solution of (6) for any arbiiranly given func- 
iion Bf. We shall first approach this problem by the recurrence method. 

Let the size of net national income in the points of time 0 and (—1), i.e. 
To Y_i, be given as initial conditions. I^om (6) we then derive successively 

Ti = flTo+>iT_-i^+Hi, 

Yo = A^+a)Yo+/i^T_^+fiBi_+Ho, 

Yi = /4*(l+3oi+ci'')yo+/‘®''(l+2aj)y_i+/<®(l + 2£o)ifi 

-{-/i^(l-\-<x>)Ho-\-jiHo-\-Bo (8) 

(Parikli has oontinuad this reourrenee up to J = 16. i.o. up to Yio)- 

where • <o= ••• (®) 

We can assume that /t # 0 ••• (10) 

so that the parameter co defined by (9) exists. 

It is readily seen that in general the coefficient of in the explicit expression 
for Yi wfil be times a polynomial in to of the order Ent </2 where 

Ent q denotes the largest integer contained in q. ... (11) 

Denoting the coefficients of this polynomial by % we can write this poly¬ 
nomial . , 

Ai = a,o+%®+®<a“®+'” W ^ ... (12). 

By carrying out the recurrence procedure (8) for the first terms it is easily 
seen that in general the first two coefficients are 

ajo=l (i = 1,2,..., 00) ... (13) 

an = *-l (i= l,2,...,co). ... (14) 


The general expression for the coeffioients % is then easily obtained by notic¬ 
ing that the general expression for Tj must be linear in Zq, y_i, //i, ■■■, lit 

that the expression must hold good identically in these t-\-2 magnitudes. 

Therefore if we put 

Y-i = Hi = Bo= ••• = Ht = 0, ... (16) 

but Zo # 0 


and insert into (5) the expression for Z( thus obtained, we get after having divided 
by Zfl (assumed different from zero) 

i<d'+v./i‘-^J^.ai_2^ ^to*. ... (16) 

The last expression in the right member of (16) can bo written j 

= so that (16) can also be written 


{t = 2, 3, ..., bo). 


(17) 
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By (10) this gives 

®j-i, i ®<-8, — 0 (^ = 2, 3, ...j oo). ... (18) 

Since the polynomial (18) is to be zero for any value of w, its coefficients must 
be zero separately. Hence 

®<i “«-!,( = ®«-a, »-i (i = 2, 3, ..., oo). ... (19) 

Adding the equations (19) for t, t —1,... 3, we get 

0‘U = <*^-2, 1—1 ~ 3, 4, ..., Qo). ... (20) 

T-a 

In other words a^^ = a^. + 2* a,. (« = 3, 4, .... oo). ... (21) 

T«1 

We will only use this equation for i = 2, 3, ... oo. Since by the remark before (11) 

ffljj = 0 for i > 2 ... (22) 

we get from (21) S* a,, J g ‘ ‘ . ... (23) 

This together with (13), (14) and the general formula for binomial coefficients 

(fis) - (-) 


we get a^a = ^ a,^ = ) (« = 3, 4, .... oo). ... (26) 

From (8) we see that the last formula also holds good for f = 1, 2. 

Hence we have quite generally 

ai2=f^^) (^ = 1.2,... 00). ... (20) 

Further we get by (22), (23) and (26) 

ar 2 =‘s = (« = 3. 4, ... oo). ... (27) 

Since by (8) this formula also holds good for i = 1,2, we have quite generally 

(<= 1. 2, ...,oo). ... (28) 


Continuing in this way and taking account of (13) and (14) we get 


n-i \ 

t=l. 

2,. 

.,00\ 

\ i ! \ 

i = 0, 

1,. 

■ ,co) 


7 
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We can check this formula by inserting into (6) the expression obtained for 
Yi, rj_i, Tj-a by (29) and the assumptions (16). This gives for the left mombor, 

after dividing by 7^ 


and for the right member we get 


The last expression here is equal to /i'Sj to*. The total right mombor it 


consequently 




By the classical formula for binomial eoefdcienta 




... (31) 


... (32) 


the bracket in (31) reduces to so that (31) is seen to be identical with (30). 

. From (8) we see heuristically that: 

the coefficient of in Y^ ia equal to v times the coefficient of Fq in Yi_^ ... (33) 

and , the coeffi^ent of Erin Yf is equal to the coefficient of Yf, in Yf^^. ... (34) 

The two rules (33)-(34) can easily be verified by continuing the reourreiioe. 

The general explicit expression for 7, will consequently be 

7,= 7_i 

+ ^ (i= 1.2. 00). ... (36) 

The brackets in (35) indicate the ooeffioients of 7^, 7_j, 

The first fine in (35) can also be written 

f) [M<-i)7o+v(«-2i)7_i]ci* 

but if it is desired to bring out explicitly the separate effect of each initial condition, 
(35) is the proper form to use. 

By inserting the general expression (36) into (6) we can check that the equa¬ 
tion holds good whatever values we attribute to a a Y Y Tf TT n 

<’ 0> —1> -t* 1, 2> • • ■) ■“ J- 
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Indeed, inserting (36) into (5) and bringing all tlie ooeffioients of Po* 
H-i, together on one side, we get 




+ 




7-1 

t—T—i—2 


j to*+^ 


Hr 


+ 


In the last summation in first braoket above we replace i by (i— 1). By (32) the bracket 
is then seen to be zero. And the same applies to the following two brackets. The 
last two brackets are obviously zero. 


The solution thbough chasaotebistio boots 

Another way to approach the solution of (6) is through characteristic roots. 

I repeat that it is essential to obtain the explicit solution of (5) for aw?/ arbitrarily given, 
function not only for special analytical forms of Hf. 

There are many text-books treating difference equations. But my experience 
is that in order to find in the text-books the results one needs, in a given problem, one 
has nearly always to wade through an enormous amount of symbolism. And the 
meaning of this symbolism can frequently be deciphered only by reading a groat 
number of chapters different from the one where the results one is looking for is ac • 
tuaUy to be found. And even if one succeeds in deciphering the symbols the results 
are often not in simple form as one needs. 

In view of the great importance for economic analysis of linear difference 
equations with constant coefficients and with an arbitrary additional term (such as 
Hi in (6)) I developed many years ago in my Oslo lecture (in Norwegian) an approach 
which is at the same time rigorous and, I believe, very easy to follow.® I shall repro¬ 
duce here the "prescription” for the solution which this approach leads to. And I 
shall do it for the most general type of linear difference equation (with real constant 
coefficients), even though this most general case is more than needed in order to handle 
the simple equation (5). 

The complete and the truncated difference equation. Let the difference equa¬ 
tion in the unknown time function Yi be 

+ =-H^t+n ••• (36) 

where Uq, a^, a„ are given real coefficients and an arbitrarily given real function 
of time. The integer n is called the order of the equation.® 

sAppendix 7 in “Notater til CkonomiBk teori" (mimeographed) 4. Edition, Oslo, 1947. Also, ‘Ordi- 
ntaro lineesre differentiallikninger”, October, 1961. 

“Several formulae pertaining to the solution of (36) will turn out in a much more handy form if , 
we let a„ denote the ooefidoient of Yt+„ instead of the coefficient 
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It does not restrict generality if we assume 

a„ = l. ... (37) 

Indeed if a„ 0 we can simply divide the equation by and if =s 0 the equation is 
simply an equation of the same kind but of lower order than n. In the sequel we will 
therefore assume (37). 

The equation (36) with the additional term wiU be called the complete, 
or non-homogeneous, equation. 

To this complete, or non-homogeneous, equation we associate the correspond¬ 
ing truncated, or homogeneous, equation which is obtained by simply leaving out the 
additional term i.e. by putting = 0 for all t. This truncated equation is 
consequently 

= 0, ... (38) 

The aoliition of the tnmcated difference equation by means of characteristic roots. 
We will find first the general solution of the truncated equation (38). The basic 
fact in this connection (proved in an elementary way in my Oslo lecture) is the follow¬ 
ing : K we can only find in some way or other n particular solutions that are 
linearly independent over t, the problem is solved, because a linear combination of these 
n linearly independent particular solutions taken with arbitrary constant coefficients 
(constant in the sense of being independent of t) will give the general solution of (38), 
That is to say any fimotion of t which satisfies (38) can be produced by attributing 
appropriate values to the n arbitrary constants. 

Writing out in full: If y,g, ..., Yt„ are n particular solutions which 
are linearly independent over t, then 


Yt —+ ... (39) 

where Oi, Cg, ..., 0 „ are n arbitrary constants, will be the general solution of (38) 
m the sense that any function of t which is to satisfy (38) must be obtainable by attri¬ 
buting appropriate values to 0^, 0 ^,..., in ( 39 ). 

The fact that n function Y,^, T,,...., Y,^ are linearly independent over t 
means that it is not possible to find an elective set of constants S^, 8^, ..., 8„ such 

^( 1 + fi '2 -H... -f (Sn r,„ = 0 , identical ly in i. ... ( 40 ) 

corisiani means they are independent of t, 

t r ^ . . effective means at least one of those constants is 

ciiiierent Irom zero. 


. , fact that the linear oombination (39) with 0^, as arbitrary coeffi¬ 
cients will satisfy (38) if all the individual functions T., Y Y sn+i ■ 

obvious. This is immediately seen by inserting (39) into’(38) "’Anfrtl.- i ’• '' 

The basic proposition in the theory of linear homogeneous difference equation is the 
^nverse of t^s, namely, that any solution of (38) must be of the form (39) provided 
the particular solution 7.,, 7,,.independent. ^ ^ 
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The problem of finding the general solution of (38) is therefore only to find 
in some way or other n linearly independent particular solutions of (38). 

The general procedure for finding particular solutions of (38) is to try if an 
exponential Junction 

3^ = A* (p = “particular”) ... (41) 

should be a particular solution, if the constant A is chosen in an appropriate way. 

Inserting (41) into (38) we see that if (41) is to be a solution of (38) we must 

have 

aoA*+aiA‘+i+...+a„A‘+" = 0. ... (42) 

This equation is to hold good for any value of t. Furthermore, since A‘ is 
different from zero if A 0 and t finite, we can divide the equation by A*. This shows 
that if (41) is to be a solution we must have 

fflo+aiAi+...+a„A" = 0. ... (43) 

In other words if (41) is to be a solution, it is necessary that A be a root of the «-th 
degree polynomial written in the middle member of (43), 

The equation defined by (43) is called the characteristic equation for (38). 
Further, the polynomial /(A) = ao+aiA^+...+a„A" is called the characteristic 
polynomial for (38). 

The characteristic equation (43) is simply an algebraic equation in A with 
given coefficients. This equation does not depend on t at all. This is the essence of our 
tentative procedure for finding particular time functions that will satisfy (38). 

The above reasoning shows that if (41) is to be a particular solution of (39) 
then A must be a root of the characteristic equation (43). But the inverse also holds 
good. Obviously any root of the characteristic equation will yield a particular solution 
(41) which satisfies (38). Therefore if by any method whatsoever we have found a 
root of (43), we have by this fact also found a particular solution of (38). 

It is a classical algebraic fact that a polynomial of degree n has exactly n 
zeros. This means that the characteristic equation (43) has exactly n roots (when 
each root is counted as many times as is indicated by its multiplicity). We may 
denote the roots A^, Aj, ..., A„. Hence if the n roots of the characteristic equation 
(43) are aU different (i.e. all of them of multiplicity 1), we have immediately solved 
the problem of finding the general solution of (38). Two exponential functions 

and 7^ = ?^ ... (44) 

where \ ^ \ are indeed always linearly independent over t. 

The roots of (43) may be real or complex, but whatever they ore, the above 
remark about linear independence always applies provided the roots are different. 
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. If (43) has complex roots it is a classical fact that they must always occur in 
conjugate paira, i.e. if 

A = 6/+*^ i = V~l - 

is a root with d and d real and ^ 0 then also 

Aeo„) = d-i5 ... (46) 

must be a solution, and if ^ 0 these two roots are different. 

We are only interested in real solutions of (38). The only two problems that 
remain in order to find the general solution of (38) in the most general case where the 
Qoeffloienta„,a„_j, ...jdj of (38) are any given real numbers (with a„=l), are therefore, 
first to see if and in what way the two particular solutions that correspond to a complex 
root of (43) can be comMned so as to give a real component of the general .solution (a 
component that would absorb two different roots of (35)), and second to discuss the 
case of multiple roots of the equation. 

The first of those two problems is a simple one, but the second demands 
a little closer analysis. It will turn out that in the case of multiple roots also we can 
find the necessary number n of linearly independent particular solutions. Therefore 
the complete discussion of all the n roots of the algebraic equation (43) (each 
root counted a number of times equal to its multiplicity) will yield the general solution 
of (38) in the general case where the coefficients ao> ®i> •••>*« (tuy given real numbers. 

The problem of actually finding aU the roots of (43) is a simple one for small 
values of n, say for n = 2. In this case it can even be done explicitly in terms of 
the coefficients. But for high values of n the problem cannot be handled except in 
the case where the coefficients are numerically given and effective numerical methods 
of computation are used. 

If the roots are close together, the numerical task is always a difficult one. 
And if the roots are multiple a special numerical procedure must be applied. In the 
sequel I shaU make a few remarks on the numerical aspect of finding the roots of the 
characteristic equation, but a full discussion of this numerical problem is beyond the 
scope of this paper. 

For numerical reasons, both theoretical and practical, it is mo.st convenient to 
concentrate first on the real roots. For each root A^, which we succeed in detormin- 
ii^, we oan-by dividing the characteristic polynomial by [X~\)—lower the degree 

of the characteristic polynomial and thus reduce the difficulty of the search for 
further root. 


If the problem is not so simple that the roots can be expressed expUcitly in 
^erms of the coefficients, then the problem must be approached numerically. The 
first thing le to draw a grcupJi of/(A) as a function of A. A study of this curve, includ- 
mg a study of the behaviour of the curve as A tends towards +oo or -oo, will indicate 
whether real roots are present, and if so, indicate approximately where they are. In 
other words we know already approximate values for the real roots. These values 
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caji subsequently be improved upon by kno-wn numerioal methods. As a rule it is 
advantageous first to determine the root where the graph indicates that the curve 
cuts through the A-axis in the steepest way. Here a numerioal approximation method 
will work at its best. When this root, say A,,, is determined with a high degree of 
accuracy, the polynomial /(A) is divided by (A—and the work is continued on 
the resulting polynomial. 

Already when considering the real roots wo must be prepared for the possibility 
that any of the roots may be of higher multiplicity than one. 

Since the polynomial /(A) is always continuous and with a continuous deri¬ 
vative, a graphical consideration is sufficient to indicate the existence of a root of multi- 
plioity 2. The case of two roots coinciding means that the polynomial/(A) does not 
out through the A axis but only touches the A axis in the point considered. This means 
that such a point A^ must not only be a solution of/(A) = 0 , i.e. of (43) but must also 
be a solution of /'(A) = 0, where /'(A) = df/dX is the derivative of /(A) with respect 
to A. This condition is not only necessary but also sufficient for the point A^, to be 
of multiphcity 2, or higher. In general the necessary and sufficient condition for A 
point Ap to be a root of multiplicity is that it satisfies at the same time aU the ftp 
equations 

/(A) = 0 
/'(A) = 0 

r(A) = 0 ... (47) 

(A) = 0. 

In this case the polynomial/(A) is said to have contact of the order [ip with the 
A-axis on the point considered. 

The curve that depicts the shape of/(A) will suggest if and where a multiple 
root is located. For instance, if it looks as if the curve has a minimu m or a maxi¬ 
mum on the A-axis, this suggests the existence of a double root or more generally the 
existence of a root of even multiplicity i.e. = 2 or 4 or 6 . etc. If the curve has 
an inflavirmal point with the A-axis itself as the inflexion tangent, this suggests 
the existence of a root of odd multiplicity /tj, = 3 or 6 or 7 etc. 

The equations (47) offer a grip on the problem of determining numerically and 
in an exact way the multiplicity of a root. We can analytically derive the successive 
polynomials/'(A),/"(A)... etc. and then for each of these polynomials draw a curve 
that depicts its course in the vicinity of the point considered. The first of them 
that has an ordinate different from zero in the point considered indicates the multi- 
plieity of the root in question. 

If the shapes of the curves are such that the situation in the vicinity of the point 
considered is not discernible in a sufficiently convincing way, one may have to draw 
successive sets of new curves on larger and larger scales but over a more and more 
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restrioted A-range. This graphical procedure combined with one of the several avail¬ 
able methods of numerical determination of the roots of non-linear equations will 
ill practically all cases permit to determine aU the real roots with any desired accuracy, 
as well as, the exact multiplioity of each root. 

Any such real root, say Aj,, will jdeld a particular solution to (38) of the form 
(41), And if we have found such a particular solution, it is obvious that the function 
obtained by multiplying (41) by an arbitrary constant will also be a solution. 

The case where simply a constant (independent of t) is a solution of (38) is 
only a special case of what has been said above. It means that the characteristic 
equation has the (simple or multiple) root A = 1. Necessary and sufficient for tbia 
case is obviously that the sum of coefficients a-^ .o„ is zero. 

We know that if a certain number of roots A^,, A^, ..., A, are different, then 
the corresponding time-functions of the form (41) are not only solutions of (38) but they 
are also Unearly independent. We have thus advanced at least part of the way 
towards a complete set of n hirearly independent particular solutions. And if wo 
actually have found n different roots of (38) the job is completed. It suffices then to 
form a linear aggregate with arbitrary constant coefficients of the n functions of the 
form (41). But if one or more of the roots are multiple we cannot complete the job 
merely by functions of the form (41). Indeed the number of roots of (42), when 
each root is counted a number of times according to its multiplioity, is exactly n. 
Hence we cannot get a sufficient number of linearly independent solutions merely 
by considering functions of the form (41). Therefore any multiple root raises a new 
problem of how to construct more linearly independent solutions. 

To complete our discussion of real roots let A, be a real root of multiplioity 

/tj, where > 1 (obviously we must have /ij, < n). In this case any time-funetion 
of the form 


= ... ( 48 ) 

(/* equal to any of the numbers 0, 1, .... ^^_i), must also satisfy tho differenoe 
equation (38). 

Indeed, by inserting (48) into (38) the left member becomes 

-^ 1 !,».«+»)“*;]. ... ( 49 ) 


Aj, S H aj^ )vV~*Af. 

v-O i=o \ * / ^ 


... (60) 
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The power 2 ^ of any number 2 can be developed in terms of the factorials 
zW by the formula 


2* = S / i 

j=o\J/ <-J 

where the factorial 2 >^^ is defined by 

zW 


_ r 1 if i = 0 

\ 2(2—1) ... (2—j+l) if j > 1 . 


... (61) 


... (62) 


and are the BernoulUan numbers. They are pure numerical coefficients.^ 
Putting 2 = V the expression (50) can therefore also be written 

n /I i 

— ~ ^ 

J. 

Ii= 




... (63) 


In this expression the limits 0 and n of the first sum axe fixed numbers. We can there¬ 
fore move this summation sign to the right so that it becomes the last of the three 
summation operations to be performed. At the same time we replace by Aj~l. A^. 
This being done the expression (53) becomes 


Aj“" S i 1^.) I \ )B\zf i a, vbUr^ 1. ... (64) 

i<e>0 jaatO \ ^ / ' J / L I»=i0 J 


The bracket to the right in this expression is the value in the point A = Aj, of the j-th 
derivative /*^*(A) of the characteristic polynomial. Since we have assumed that ft 
is less than the multiplicity /j,p, and by the first two summation signs in (64) i ^ jn 
and j < i, and consequently j /t we must have^' less than the multiplicity /ty. Conse¬ 
quently by (47) aU the brackets in (54) must vanish. Hence the expression (54) must 
vanish for any value of t. Consequently, the left member of (49)—which is the same 
as (54) — must vanish identically in i. That is to say the function (48) must satisfy 
the difference equation (38). 


This shows tkat if A, is a root of multiplicity fip of the characteristic equation 
(43), all the time-functions 

A*,, <A5„ ... ... (55) 

must satisfy (38). All the /ip time-fwnctions are linearly independent (and, of course, 
also huearly independent of corresponding time-functions corresponding to any other 
root Aj). 


Therefore to each root Aj, in (38), whether simple or multiple, we have deter¬ 
mined as many linearly independent particrdar solutions of (38) as is indicated by the 
multiplicity of the root Aj. 


10 See for instance formula. (9b) and table 1, p. J2, in my memoire “Sur lea semi-invaiiants et moments 
employes dans I’etude des distributions statistique,” Det Norsks VidenskOip-Alcademi i Oslo, 1926. 
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In the above argument we reasoned as if should be a real root. But the 
whole argument is equally valid in the case of a complex root. Therefore whatever 
the nature of the characteristic polynomial we have actually determined exactly 
n hnearly independent solutions of the difference equation (38). Hence we have 
obtained the general solution of this equation. 

This general solution wiU be of the form (39), i.e. it will contain n arbitrary 
constants. 

Turthermore, these constants appear in the formula in such a way that if we 
consider the equation (39) for n arbitrarily given points of time where the values 
of 7 1 are preacHbed, and if these points of time are such that the nxn matrix of values 
in the right member of (39) is non-singular, we can determine—and in a unique 
way—the values which it is necessary and sufficient to attribute to the constants in 
order that the solution shall assume the prescribed n values of Tj. 

Therefore the only thing which now remains is to show how the complex 
solutions can be combined into pairs in such a way that we obtain real time-functions 
and we retain the same number n of arbitrary constants and these occur in such a manner 
that by a suitable choice of them we can make the solution to assume n pi-escribed 
values of 

To show how this combination of complex roots can be achieved let us consider 
a complex root (45). The fact that (45)—andhenoe (46)—satisfies the characteristic 
equation means that 


B ttp (d“{-^^)*^ = 0. 




Developing the parenthesis in (60) by the binomial formula we get 


S a, S ('* W"-/* 

K-O (1=0 \P> t 


The summation over can bo split up in the following four sums 


S 

(1-0,4,8.. 


' “ ' ( 1 = 2 , 0,10 




(C6) 


(57) 


+i S 

L (1=1,6,11.. 



(1 = 8,7,11.. 



(58) 


where all the summations over p are to be continued to the last not vanishing term. 

The limt bracket in (68) is the real part and the second bracket the imaginary 

part. Since these parts must be zero separately in order that the whole expression 
be zero, we get ^ 



(69) 

(60) 
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These two equations contain only real numbers and are thewsbre amendable 
to numerical computation. The values of S and 6 that satisfy these tmo simultaneous 
equations define a complex root of the form (46). 

It is easily seen that if the set of two niunbers {d, 0) satisfy^ (69l)-(S0), the conju¬ 
gate set (—5, 6) must also satisfy. These two roots (0-j-i(y) and its conjugate {0—iS) 
are precisely the roots we want to combine. 

The numerical solution of the system consisting of the twosicn iiltaneous equa¬ 
tions (59)-(60) in the two real variables 8 and 0 will, of course, as a, miSe be more labo¬ 
rious than the solution of the single equation (43) in one real -variHiU e L But I shall 
not go into details about this. I shall only show in a subsequent note that the numerical 
work can also, if we like, be performed in terms of real trigonometriodiinotions. 

In order to show that a complex root of the characteristic e q'lation (43) and 
its conjugate root will together yield two linearly independent rcwfi time-functions 
satisfying (38), we make the transformation^ 

A = c-^ ... (61) 

e = 2.71828... (basis of natural logarithms) 
where^® y = i = V— 1, /ff and a real nmcibors ... (62) 

and the complex form of A is given by (46). Then by classical formulae 

A == 6-\-iS = f(oos a-f-i sin a) ... (63) 

where r=Vd^-j-S^ 0 = rcosa; 5 = rBin«. ... (64) 

All the magnitudes in (64) are real, and r = 0. Obviously it does not restrict generality 
if we assume 

0 < a < 27r. ... (66) 

Raising the left member of (61) to the power t is the same as to raise tBia last member 
of (63) to the power t. By classical formulae this gives 

A* = r* (cos at-\-i sin a,t). ... (66) 

On the other hand by raising directly the right member of (61) to the {Ko^irer t we get 


gTJ _ g(i3+ia)i 

... (67) 

which by classical formulae reduces to 

g7« _ g/5t(003 o(+i sin at) 

... (68) 

Comparing (68) with (66) we see that 

r = e®. 

... (69) 

Therefore (67) can also be written 

g7( _ y*e*“*. 

... (70) 


n When handling differential equations as distinct from difference equations'we f^ie led immediately 
to a oharaoteristio equation in > not to one in y and hence need not oonsidesr s at^lsequent transfor¬ 
mation of the kind (61). 

The letters sc and p in (62) should not be oonfused with the BtmctuiT°l ^owtonts sc and p iq 

(l)-(V). 
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The conjugate root is obtained by replacing S by {—S), which by the first and 
last equation in (64) is the same as to replace a by (—a) but retaining r. In other 
words the two time-functions 

and ... (71) 

are both solutions of (38). They are linearly independent when oc ^0, which simply 
means that the root in question is actually complex. 

To combine the two time-functions in (71) in such a way as to obtain two real 
and linearly independent time-functions we multiply the first of them by an arbitrary 
complex constant and the second of them by a complex constant that is the conju¬ 
gate of the first. 

Let the two conjugate constants be 

{A—iB) and [A+iB) i = ... (72) 

where A and B are arbitrary real constants. Using the classical formula 

e“ = cosz-fising i = ... ( 73 ) 

we get {A—iBy&<^-{-{A-{-iB)r‘e~^ = 2Ar^ COB a.t+2Br* sm at. ... (74) 

The two time-functions written to the right in (74) are real and linearly independent. 

The aggregate satisfies the difference equation for any values we may choose for A 

and B. Choosing first A — 5 = 0 and next A = 0, 5 = — we see that each of 

^ 2 

the two functions 


r‘cos«< and /sinaj ... (76) 

is a solution of (38). They are linearly independent if r 9 ^= 0 and a ^ 0. These two 
conditions are obviously fulfilled if we actually have a complex root. 

If we like we can combine the two time-functions ( 75 )—each taken with an 
arbitrary real coefficient—in such a way that the aggregate appears in the form of 
a wave component satisfying (38). The wave will be damped, explosive or non-changing 
according to the value of r in the following way 

r < 1 damped r > 1 explosive, r = 1 non-changing. ... (76) 

We have indeedi® Ar< cos a«-|-5r'sin of = Jfr* sin (?;-|-af) ... ( 77 ) 

= I ; A = Z sin w ; 5 = cos w. ... ( 78 ) 

Obviously it does not restrict generality if we assume 


0 ^ V ^ 27r ___ 

K IS the scale factor and v the phase of the wave component. Between the two sets of 
constants (A. B) in the left member of (77) and (K, v) in the right member there is a 
one-to-one correspondence. Any given set (A, B) wUl by (78)-(79) lead to a uniquely 
determined set (K, v). And inversely any given set {K, v) will by the last two equations 
m (78) lead to a uniquely determined set (A, B). Thus, whether we look at the left or 
the right expression in (77 ) we have two arbitrary constants at disposal. 

In (77)^ and B ara used in the sense of the A an<} B ' 

flouiTfle 19 only a typograph^o^l gonvenienoe, 
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For computational reasons it is as a rule simplest to use the left hand expres¬ 
sion in (77). Here the nature of the aggi’egate as the sum of two linearly independent 
time-functions is also brought clear to light. On the other hand if we want to plot 
a graph of the aggregate as a time-function and study its nature as a wave, component 
satisfying (38), the right hand expression in (77) is useful. 

The treatment of multiple complex roots of (43) can be handled in a way which 
is quite analogous to the way in which we handled multiple real roots in (47)-(55). 

Note on the solution of the characteristic equation by means of trigonometric 
functions. Inserting (61)-(63) into the left member of the characteristic equation 
(34) we get by (73) 

n n 

S a^A" = S a,r'’(cos av+i sin olm) (80) 

VcsO P—O 

separating here the real and imaginary parts we see that the single equation (43) 
in the complex variable A is equivalent with the following two equations in the real 
magnitudes r and a 


n n 

S a^r" Bin av = 0 and S £I„J'''cos av = 0 ... (81) 

v~0 p=0 

where it does not restrict generality if we impose (66). 

If we want to handle the two simultaneous characteristic equations numeri¬ 
cally in the trigonometric form (81) the following formula may be found useful. 
Putting for brevity 

s — sin a c = cos a ... (82) 

we have sin 2a = 2cs cos 2a = 1—25* 

sin 3a = b(3— 45*) cos 3a = c(l—4 b*) 

sin 4a = cb(4— 8b*) cos 4a = 1 — 8b*-|-8s*. ... (83) 

These formulae can easily be extended to subsequent values of v by the recurrence 
formula 

■sin (v-(-l)a = c . sin va-j-B.cos va and cos(v-j-l)a = c.cos va—B.sin va ... (84) 

The general solution of the complete {non-truncated equation). Let Yf and Ff 

be any two particular solutions of the complete (non-homogeneous) difference equation 
(36). I have used capital letters for superscripts to indicate that the two time-func¬ 
tions are solutions of the complete equation. 

If Ff and Yf are any solution of the complete equation, then their difference 
(Ff — Ff) must be a solution of the corresponding truncated (homogeneous) equation. 
This is immediately seen by inserting first Yf and next Yf in the complete equation 
and taking the difference between the two equations thus obtained. 

This being so, let Yf stand for any particular solution (of the complete equation) 
which we know in its whole course over t, and let Yf stand for a particular solution 
(of the complete equation) which is so far not known in its whole course over t but is 
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only fixed through its specialized initial conditions. Then there must, by the argu¬ 
ment in the beginning of this section, exist some, specific solution yf of the truncated 
equation which represents the difference (Yf—Yf). In other words, for any t we 
must have 

7r = yf+7f - (85) 

where yf is a particular solution of the truncated equation, its particularization 
depending on what particular solutions Yf and Yf we are considering. 

Inversely if in the right member of (35) we insert any particular solution 
yf (of the truncated equation) which we may happen to think of, we will through 
(86) have generated some particular solution Yf of the complete equation. Further¬ 
more, if we let yf vary in aU possible ways, we will by (85) generate a whole lot of 
different time-functions yf, all of which are solutions of the complete equation. In 
fact we will generate all possible solutions of the complete equation. This follows 
from the fact that “all possible” solutions yf in the right member of (85) means a 
function with n arbitrary constants (they occur as we know linearly). And n arbi¬ 
trary constants in the right member of (86) means that the function Yf defined by 
(86) will contain n arbitrary constants (appearing linearly). 

This shows that if we insert in (86) for yf the general solution yeen.truu Qf ^he 
truncated equation (this general solution will contain n arbitrary constants) we will 
have generated the general solution of the complete (non-homogeneous) equation. 
In other words 

y^D.coia _ ygBii.tnin ^ Yf ... (80) 

where Yf®” '"™® denotes the general solution of the complete (non-homogeneous) dif¬ 
ference equation, and Y? denotes any particular solution of the complete equation 
which we have been able to obtain in some way or the other. 

The formula (86) may give rise to many different forms for presenting the 
general solution of the complete equation. If we have found one particular solution 
Yf of the complete equation we can odd to it any particular solution 7\ of the 
truncated equation. The result Yf = Yf-|-Yf will also be a particular solution of 
the complete equation and can be used as the second term in the right member of (86). 

The problem of finding the general solution of the complete equation is by 
(86) reduced to that of first finding the general solution of the truncated equation—a 
problem which was entirely solved in previous sections—and second finding any 
particular solution of the complete equation. 

Sometimes we may be able to find a particular solution of the complete equa¬ 
tion by a happy guess. But in general we cannot, of course, rely on this. We must 
therefore have a systematic way of finding one such particular solution. 

The determination of a particular solution of the complete equation. The fol¬ 
lowing is an elementary but rigorous procedure for obtaining a particular solution 
of the complete equation. The procedure is built on the knowledge of the general 
solution of the truncated equation. 
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Let the general solution of the truncated equation be known and let be the 
particular solution of the truncated equation which is obtained by specifying the fol¬ 
lowing initial conditions 

= 1 

= 0 ... (87) 

a^Vn-i+aii-iVn-i ■■■ +<hVa = 0 • 

The arguments 0, 1, 2, ... etc. on tj in (87) are not obtained by a conventional choice 
of origin for t in but have the abaoluie meaning of 0, 1, 2, ... etc. They represent 
number of intervals of the same sort os occur in the difference equation itself. 

More briefly (87) can be written 

(iftVo = 1 

S = 0, for r = 1, 2, ... (w—1). ... (88) 

P—T 

This particular solution of the truncated equation will be called the oumulator. 

Since by (37) a„ ^ 0, the first equation above determines i/q, similarly 
is determined by the second equation (if should happen to be zero we get = 0). 
Similarly is determined by the third equation etc., and finally by the w-th 
equation. These initial conditions ?/q, ..., 97„_i determine the particular solution 

in a unique way. The particular solution iji obtained in this way will by definition 
satisfy the difference equation 

n 

2 = 0 for any value of ... (89) 

p-Q 

Consider the time-function 

= 2 Vfit-r {i = s, a+1, .... oo) ... (90) 

TaO 

where s is the earliest point of time such that Up is known for T = a, s-|-l, ..., oo. 
This means that i = s is the earliest point of time for which the expression (90) is 
apphcable. For precision of thinking it is essential to specify the point of time a. 
Since we may, of course, if we like diaregard our knowledge of over certain time 
ranges, the parameter a in (90) may be interpreted as any point of time which is such 
that in this point of time and in all avbaequent points of time Hi is known. In this 
sense the upper limit of summation in (90) contains an arbitrary element. 

The time-function (90) will satisfy the difference equation (36) for any point 
of time i = 5, s+L 5-1-2 ... ad. infin. 

Indeed, if we insert (90) into the left member of (38) we get 

n n s n j 

2a^r?+, = 2 a, 2 S (t = a, a+1, co) ... (91) 

J/aQ T^O I'ssQ 
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In the expression to the right in (91) we interchange the order of the two summation 
operations. Since 


n 

2 




t—i « n —n 

S = S S + s 


T=1_J) T«0 v=0 T=—1 



the expression to the right in (91) becomes 


(92) 


T«0 L J T*--l L ptt—T J 


(93) 


The bracket in the first term of (93) is by (89) zero for any value of t. There¬ 
fore the first term of (93) vanishes. 

If we introduce (—t) instead of r as a summation afSx in the last term of 
(93), this last term becomes 



... (94) 


For T — n the bracket in (94) becomes S ~ f^nVo which by the first equation 

v^n 

in ( 88 ) is equal to 1 . For r = n (94) will therefore give For t = 1, 2 , .,,(«.— 1 ) 

the bracket in (94) will vanish by the last equation in ( 88 ). 

AU that is left of (93)—wbioh is the same as the expression in the left member 
of ( 01 )—-is consequently In other words the time-function satisfies the 

complete difference equation (36). 

The general solution of the complete difference equation is therefore 

by ( 68 ) and (90) 

(i = ^,«+l.00) ... (96) 


ypn. trnn (ggj denoting the general solution of the truncated (homogenous) difference 
equation (38).—a solution that contains n arbitrary constants, which may, if wo like 
be chosen as real constants-, and in (95) denoting the particular solution of the 

truncated (homogeneous) difference equation (38) which satisfies the initial 
conditions (87). 


ftruncated (homogeneous) difference equation 
(38) IS given by the reasoning in (41)-(47). the right hand member of (95) gives the 
exphcit expression for the general solution of the complete (non-homogeneous) differ- 
ence equation (36). This general solution is applicable for <= 5 , 5 + 1 ... co in the 
sense that (36) for « = a, 8 +1 .... 00 will be satisfied if we insert (96). This’limitation 
^ apphcabihty of (95) wiU. of course, not prevent us from assuming that the 

fere <ihe dif¬ 

ference equation can only be used by recurrence for these earlier points. 
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Application to the Hicksian difference equation. In order to apply (95) to the 
equation (5) -we replace in (6) t by (i+2) and write the equation in the following form 


whioh is immediately comparable with (6) 

That is we have a^ = —v, a^ — — fi, a^ = 1. ... (97) 

The special case v = 0 means a first order equation. ... (98) 

The special case = 0 ... (99) 


can be reduced to a first order equation by doubling of the interval considered. 
These first order cases will be discussed later. We begin by assuming 


Both conditions v 0 and, p, ^ Q fulfilled so that 

(96) is a true second order difference equation. ... (100) 


In the ease (100) we must distinguish between the three subcases. 


I. two real and different roots of 
the characteristic equation; 

II. two real and equal roots; 

III. two complex {and then necessarily 
conjugate) roots: the wave-case; 

We will discuss these oases one by one. 


( 101 ) 


The roots of the characteristic equation corresponding to the truncated Hicksian 
difference equation. The characteristic equation is 


A®—/tA = V 


( 102 ) 


the roots of which are 


Ax = |-(l+v'l+4to) 


(103) 


Aa = I (l_VH-4to). ... (104) 


By convention we interpret the square root sign in (103)-(104) as the positive branch, 

i.e. 

_ f absolute value of V1+40) if l+4co ^ 0 

Vl+4o) = -i _ _ ... (105) 

V. V—1 times absolute value of VI I+^“) ifl+4o)<0. 

The three oases (101) will be characterized by 

I. if l+4co > 0 (Two real and different roots) 

II. if l+4co = 0 (Two real and equal roots) ... (106) 

III. if l+4o) < 0 (Two complex roots). 

In the case I: Two real and different roots we have by the convention (105) 

absolute value of A^ > absolute value of Aj. ... (107) 



66 


RAGNAE, miSOH 


In terms of the original parameters a, p, k, A of the model (l)-(4)^* the nature 
of the characteristio equation may be oharaoteriaed by the set of two paraaieters 
(jtt, q) where /i is defined by (0) and m by 


A-p 

“ (a+y?+/c-A)2- 


(108) 


Or it may be characterised by the set of two coefficients (v, tt) where v is defi.ned by 
(7) and tt by 

7r = K-i-a. ... (109) 


Between the two seta (/i, 6i) and (v, ff) there is a one-to-one correspondence, 
because we have 



> 

1 

11 

... (110) 


“ (5T-V)»‘ 

... (Ill) 

and 

II 

1 

DO 

... (112) 


n = /i(l+to/t). 

... (113) 


Prom the viewpoint of the governm&nt strategy in matters of current account 
expenditure it might be most convenient to consider the set (v, tt) since by (7) v differs 
from the strategy parameter A only by the addition of a structurally defined constant, 
namely {~P), and by (109) n differs from the strategy parameter k only by the addition 
of a structurally defined constant, namely a : But from the viewpoint of the explicit 
expression (35). obtained by recurrence, and from the viewpoint of the expression 
(103)-(104) for the characteristic roots the set {/i, oj) is unquestionably the moat 
convenient. 


The condition for the non-wave cases I and II which should be aimed at when 
determining government strategy—is simply 


l-|-4m > 0. 


(114) 


This can be looked upon as a (/t, u) formulation of the non-wave condition. The corres¬ 
ponding (v, n) formulation (in the cases of a true second order difference equation) i.s 

(tt v)®-l-4v 5? 0. __ (116) 

In the special case where the difference equation degenerates to a first order 
difference equation—for instance because government strategy has the features X = p 
—the question of a wave formed evolution over time will, of course, not arise. 

^4Tho pammotor X 

Xoecumag ... thooliaraobe.|at.o equation (102). In the so quo! no eonfusion .s possible since wo use 
the notation X, and X. for the two roots of the characteristio equation. We tniaht nerhai-x. hn . 

a different letter for the parameter X occurring in (6). The structural constant^ afd B iMim) 
should not bo oonfased with tho letters a and p in (62). “ P 



PARAMETRIC SOLUTION AND PROGRAMMING OE HICKSIAN MODEL 67 


In the study of the true second order case of (96) the following formulae, which 
easily follow from (103)-(104) may he useful 


2 j-a = /i*(l+2w) 

... (116) 

Aj+Ag = /i 

... (117) 

AiAg “V 

... (118) 

Ai—Ag = /i‘\/l+4ci 

... (119) 

Af-Ai 

... (120) 

Al-Al _ Af+AiAg+Al - = 

^1 ^2 

= ... (121) 

In the sequel we will simply disregard the wave-ease, i.e., case III in (101) 
and (106) because this case can be prevented so easily, simply by imposing on the govern¬ 
ment strategy parameters k, A the condition (114), whioh is equivalent to (116). But 
then, of course, this condition must not be forgotten in any possible programming 

formulation. 


Gase I: The explicit expression for the general solution of the complete Hicksian 
difference equation in terms of the characteristic roots when the roots are real and different. 


The oumulator cfr. (87), (88) and (89)—is in the present case 

% = ... ( 122 ) 


whore the constant and Cg ought to be determined so that the cumnlator satisfies 
the initial conditions 

~ 1 


where now 
which gives 

This gives, in the case Aj Ag 


“a7i+ai’/o = 0 

0/^ 1 CJj jJ/ 

’yo = 1 ’/i = /i- 


^ _ M' 


^ Ai-/i 

Ai-Ag- 


(123) 

(124) 
(126) 

(126) 


Inserting this into (122) we get after some reductions 

~ (*" ®'°y’ point of time). ... (127) 

Ai Ag 

The general solution of the complete difference equation (96) will therefore, (of. (96)) 
be of the form 


Yt = G^A{+G,\‘^+':i VrSt-r {t = 8,s+l ...oo) ... (128) 

T=0 

s being a point of time such that Hi is known for i = a and for all subsequent points 
of the time, and G^ and Og being two arbitrary constants. 
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If we take—as we did in (36) - To and 7_^ as expressions for tke initial condi¬ 
tions, and assume that is known for t = s, s-)-l oo the procedure for expressing 
the coefficients Oj and 0^ in terms of Yq and r_i will be, first to compute and Y^ 
by recurrence in terms of Fq and Y^i, Hi and (the result is given by the first two 
expressions in (8)) and then to put down the two equations which state that these 
expressions for Yi and Y^ ought to be the same as the right member of (128). 

Doing this, we get after some reduction, using (117)-(119) the following ex¬ 
pression for the general solution of the complete equation (96) 

VrSt-r • ■ • ( 129 ) 

T*0 

(t = 00)j 

By following the above argument Uterally we would have to put ^ = 1 in (129), 
but it is easily seen that (129) applies^® for any 1 ^ s ^ t. The parameter s is pre¬ 
cisely the arbitrary element in the summation limit which we considered in connection 
with (90). By inserting (129) into the difference equation we see in fact that 
all values of will disappear for T > t where t is the earliest point of time that oc¬ 
curs for By when (129) is inserted in the difference equation. In other words if we 
only think of the use of (129) in the difference equation, we may attribute to for 
T ■eC.t any values we hke (but it must be the same values of Hj< for all the i in (129) 
that are used in the difference equation). On the other hand if we want to take (129) 
as an independent definition of a function Yf regardless of the use we may want to make 
of tills function, we must assume that Hj, is known for T ^ s. 

The formula (129) shows the basic role played by the cumulator defined 
as the particular solution of the truncated equation which satisfies the initial condi¬ 
tion (123), or in general (87). The whole problem is really solved as soon as the cumulator 
is obtained and the Hu are hnownfor all the T we need. 

In (36) we assume that Hi was the earliest known value of H^. The same 
assumption may also be made in (129), i.e. we may put 

a = 1. ... (130) 

This will reduce (129) to (36) identically in t and identically in the parameters 
yu and < 0 . 

To permit an easier comparison with (36) we can transform the expression 
for the cumulator as follows, (of. (119)) 

where we have put for brevity 

6 = -\/l-l-4o). 

16 SinoB (129) only appUea for t=s the vatae of y must be computed by reourrenco from 
t= —1 to{=«—1. 
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Developing (l-|-g) and (1—e) by the binomial formula the bracket in (131) becomes 

)e'(l-(-l)') - (132) 

which reduces to 7i^= S (133) 

This expression is identically equal to the coefficient of To in (36). For i = 3 we get 
for instance by (133) 

(t)* (i) + (3)^^+^“^ =/t«(l+2o) ... (134) 

which checks with the coefficient of on the third line in (8). Similarly the coeffi¬ 
cient of r_i in (36) is what is obtained by replacing t by (f—1) in (133) and multiplying 
by V. (cf. the second term in the right member of (130)). 

A warning note, in connection with the general solution of the complete Hicksian 
difference equation. One sometimes encounters analytical work where the reasoning 
runs as if the characteristic roots were sufficient to describe the time shape of the solu¬ 
tion of a complete, i.e. non-homogeneous, difference equation. This is not so. The 
characteristic roots described the time shape of the cumulator, not that of the time- 
function Yi which is a solution of the complete, i.e. non-truncated, difference equation. 
The solution Yf is indeed not yet determined if only the roots are known. The time 
shape of may be anything depending on the time shape of the additional term 
H( in the difference equation (6). This is only another aspect of the fact that (6) 
is one equation in two variables Y and H, hence one degree of freedom. 

Case II. A real dovile root of the characteristic equation corresponding to the 
truncated Hicksian difference equation. In this case the argument in (131) does not 
hold good because (Aj—Ag) vanishes. But the expression (13 3) can b e used also in this 
case because the denominator (Aj—Ag) which is equal to has been removed 

when we pass from (131) to (133). Compare also (149). 

The case A^ = Ag is obtained from (133) simply by putting l-t-4to = 0, 
(cf. (103)-(104)). Only one term will then be left in (133) namely the term 
corresponding to i = 1. This gives 

= (i-(-l)^.|-j* (whenAi = A2). ... (136) 

This expression inserted into (129) will give the general solution of the complete 
difference equation in the case of two equal roots (the roots are necessarily real when 
they are equal). 

The same expression (136) for the cumulator is obtained by following the general 
rule (66). This leads to 

= - ( 136 ) 

Determirung here the constants 0 i and Cg in such a way that (136) satisfies the initial 
conditions (126), we get back to (136), 
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Degeneration to a first order difference equation. The genei'al solution in the 
case where the difference equation degenerates into a first order equation because of 

v = 0 ••• (137) 

follows immediately from (36) by putting to = 0. This leaves in the first and third 
brackets of (35) only one term, namely, the one for i = 0, while the second bracket 
vanishes. This gives 

7, = /i*7o+ S ... (138) 

Tel 

which can also be written 

Yt =/i*Yo+I, fi'Ht-r (^ = 1, 2, 00 , when V = 0). ... (139) 

T=0 

The latter expression corresponds to (129) for v = 0, a = 1 and = /iK 

The above simple remarks which immediately lead to (136) and (139) show 
the usefulness of having different expressions for the solution. The whole situation 
is under more complete control when we approach the problem both by recurrence 
and by means of characteristic roots. 

The pbogbamming appboaoh 

Smoothness and rapidity. The programming approach within a given time 
horizon t = 1, 2, T may be formulated in different ways. 

A common feature of all these formulations is that we want to produce a deve¬ 
lopment of national income 7, which is in some sense “smooth” and at the same time 
“rapid". In practice other desiderata may also be implied but for the time being let 
us assume that the “smoothness” and “rapidity” of the development 7( are our 
desiderata. 

The “smoothness” of 7^ will depend on two things : the nature of the oumu- 
lator Tjf as defined by (131) and (125) and on the possible vicissitudes of over time. 
The way in which “smoothness” depends on the nature of the cumulator oan be dis¬ 
posed of simply by sa 3 dng that the cumulator should not be wave shaped.^® This 
is obtained simply by imposing (114), which is equivalent to (116). This is only a 
single bound on the government strategy parameters. In some of the programming 
formulations the effect of vicissitudes in Hi may be taken account of in special ways 
exemplified in the sequel. 

The “rapidity” of the development of a time-function offers no definitional 
difficulty in the case where the function is simply an exponential in t, because in 
this case its relative rate of growth is constant. But in our problem the relative rate 
will as a rule not be constant, (cf. (127) and 129)). We therefore face the question 
whether we want to attribute most importance to a rapid growth in the near future 
or most importance to the final achievements in the long run. This is a matter to 


•■oCf. the remarks after (148) as well as (IBS). 
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be decided by the poUoy maker (whether it is a democratic parliament or some dicta¬ 
tor). It does not restrict generality if we let t = 0 denote the decision time point 
(the plan making point of time if a true planning procedure is envisaged, otherwise it 
would simply be a point of time when discussion takes place). 

The policy maker’s decision on the relative preference between the present 
and the future may be expressed by a preference function of the form 

F = S PjFj = max. ... (140) 

<=i 

where the P^ are the pohoy maker’s preference coefficients, and T a time horizon 
adopted for the repercussions to be taken account of. T is the repercmsion period. 
To put T = 00 is sheer abstractism based on the assumption of constant structural 
coefficients and strategy coefficients over an indefinite future. In practice a much 
shorter repercussion period wiU have to be considered. 

A particularly simple form of (140) would be to put aU Pj equal to zero except 
Pji. In this case the preference function is simply 

F = Pt7t. ... (141) 

Another particularly simple form of (140) is 

P( = d‘ ... (142) 

where d (generally positive and less than unity) is a discount factor. This discount 
factor would (in an economy which is not completely ruled by the time honoured 
unenlightened finanoiahsm) have nothing to do with any “market rate of interest’’ 
but would simply be an expression for the pohoy maker’s desires. 

More comphcated forms of the preference function than the linear form (140) 
may be considered for special purposes. 

So much for the desiderata to be achieved. Differences in the choice of the 
means to he used (and to be analyzed in terms of the model) will result in different pro¬ 
gramming formulations. 

Formulation 1 : Let the initial conditions Tq* ^-i parameters 

/i and CO be given (the latter being given through known constant values of the struc¬ 
tural parameter a, /? and through such decided upon values of the strategy coefficients 
K, A as win satisfy (114)). 

In such a situation at time 0 how can the autonomous investments fig 
..., fiji be chosen so as to obtain a “smooth” and at the same time “rapid” develop¬ 
ment of Y^ within the horizon T 1 

In this formulation the appHoation of (35) or, if we like (129) must be forward 
looking, i.e. the point of time 0 must be today and i = 1, 2, ... must be points of time 
in the future. 

This formulation of the programming problem has an obvious interest in the 
case where government is at least to some degree able to influence the course of fi 
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in the future. And even in the ease where government has left autonomous invest¬ 
ment largely in the hands of private business, it might he interesting for government 
to know what the nationally desirable evolution of autonomous investment is, and 
to measure how far the statistically observed action of private business is from achiev¬ 
ing the nationally desirable optimum. So in any cose the present formulation of the 
programming problem might be interesting. 

If the preference function is of the linear form (140) we see, by inserting from 
(120), that F will also be linear in the T variables ... Hji- Hence so far as the 

preference function is concerned the programming problem is linear. 

So far as the bounds are concerned we would in a realistic analysis have to 
impose the T conditions. 

{t=l,2...,T) ... (143) 


where (i = 1, 2 ..., T) are lower bounds for consumption. 

These lower consumption bounds may be taken as decisionaUy given, i.e. as 
magnitudes not to be determined through the programming analysis. If so, the 
poUcy maker would have to decide on how stringent these bounds should be (perhaps 
near to the physical minimum of existence in the beginning of the repercussion period). 
If the bounds 0, are given, and if we insert from (114) and make use of the known initial 
condition Fq, the bounds (143) wiU also emerge as linear in the decisional variables 


K the lower bounds 0^ are not taken as given in an absolute sense but deter¬ 
mined as certain given fractions of Fj, the bounds (143) would again become linear 
in terms of the decisional variables ..., Hj<, The same is even true if each 

Of is determined as a linear function of all the Hi, with given constants. 

In aU these cases the bounds (143) will be linear. 

But (143) are not the only bounds that must realistically be taken account 
of. One must at least consider the bounds springing from the need to consider pro¬ 
duction capacities, (cf. my introductory remarks on the realism of the model). 

One simple way in which to take account of this type of bounds would be to 
use the Harrod-Domar idea in the following way. 

Let Yf be the production capacity as determined by the size of real capital 
in the point of time t. This means that we must have 

(<= 1 . 2 . .., 00 ). ... ( 144 ) 

By Harrod-Domar reasoning F, would be of the form 

Yf = <rKf (< = 1, 2oo) (146) 

where Kf is real capital at time t, and u is the mapui-to-copital ratio, supposed struc¬ 
turally given and constant over time (which means that we refrain from considering 
the specific technological effects of new investments on tr). ^ 
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Since by definition 

= («= 1.2...,oo) ... (146) 

T=1 

where is the initial size of real capital, we get from (144)-(146) 

F,<o-[Zo+i^ (/,+-&)]. - (1^7) 

This again is, by (2) and (129) a bound which is linear in the decisional parameters 

The introduction of the two new variables and Ki does not change the 
number of degrees of freedom since we also have two new equations, namely (146) 
and (146). 

If we want to introduce labour requirement we may do it in the form of the 

bound 

(«= l,2...,co) ... (148) 

where ^ is a structurally given labour coefficient and N^ a given forecast of the working 
population (so far without talcing account of the problem of specialized skilled labour, 
which is so conspicuously important, not least in developing countries). In this case 
too the bound (148) is linear. And the inclusion of unemployment (N[— as part 
of the preference function would not change the linear character of this function. 

So, in all we get a program min g model which is completely hnear both 
with regard to preference function and bounds. It may therefore be solved by one 
of the known methods.^’ 

If we want to consider a smooth course of the as an additional desideratum 
besides the main desideratum expressed in (140) we may add for instance 

[ —Pj, S (Hj—Hj,)®] to (140), where Pj, is a positive preference coefficient and 

1 2 ' 

= -= S Hi the average of over the repercussion period. The preference 
■i 

function F thus obtained is concave (since the matrix of its second order derivatives 
will be negative definite). The bounds remain linear. The ensuing programming 
problem is therefore not a particularly difficult one.^® Any other additional term 
which retains the concave character of the preference function could be considered. 

17 Since -we will in this cose have a moderate number of degrees of freedom, namely T, the number 
of decisional variables Si, Ha .., St, but a much larger number of dependent variables, the problem is 
one where my multiplex method will work to great advantage. It is coded by Mr. Ole-Johan Dahl for use 
on the electronic computer of the Norwegian Defence organization, and has been very sucoessfully used 
here for rather large size problems. 

islfor problems with linear (upper and/or lower) bounds and a concave preference function the multi¬ 
plex method works very well, as I reported on at the 1960 Tokyo meeting of the International Statistical 
Institute. The paper is printed in the report of the meeting. 

10 




74 


RAGNAH RRISOH 


Formulation 2 ; This is similar to Formulation 1 but Hj, are now 

not deterministicaQy defined but defined through the simultaneous probability distri¬ 
bution of H^, Hj,. The technical aspect of this programming solution in this 
case will in principle be somewhat aimilaT to that under Formulation 1, except for the 
fact that the decisional parameters wiU now be the parameters that determine the 
simultaneous distribution of E^E^. It goes, however, without saying 
that this stochastic twist of the problem wUl in practice increase the computational 
difficulties very much. 

Formulation 3 : This formulation is RiTni1n.T- to the Formulation 1, in so far 
as the magnitudes E-y, E^ Ej, are also now oonsidered as deterministic parameters 
to be determined by the programming procedure but in addition the government 
strategy parameters k and A are also considered as decisional, i.e. as variables to be 
decided upon through the programming analysis, subject however to the condition (114). 

Since the parameters k and A—through /< and co—enter in an extremely non¬ 
linear manner in (36) and (129), and hence by (1) in the corresponding expression for 
consumption 0^, real capital K^, etc., the computational 

difficulties wiU now be great, but possibly not insurmountable for a moderately 
large horizon T, (of. the remarks on iteration at the end of this paper). 

Fonnulation 4 : Same as Formulation 3 except for the fact that B^, E^ ..., Ej, 
are now considered not as deterministically defined but as stochastically defined 
through the simultaneous distribution of E^, E^..,,E^. 

This problem will be computationally very hard to handle. It is very doubtful 
whether an attempt in this direction is worth the trouble, particularly in view of the 
fact that it will probably not lead to any essentially new and practically more useful 
results than those that could be obtained through a solution of the Formulation 3. 

Formulation 5 : Solution when autonomous investment is not under government, 
control. If autonomous investment is not under government control, the only thing 
government can do, within the framework of the model {l)-(4), is to handle the strategy 
parameters (k. A) in some way which is as "optimal” as it can be made without know¬ 
ing the autonomous investment. 


A plausible thing to do under these circumstances is to consider a ( k , A) strategy 
which is optimal on the assumption that there wiU be no autonomous investments in 
the future i.e. for t = 1, 2 ... oo (t = 0 being "today” i.e. the day when the decision 
about (k, A) IS made). Any actually occurring autonomous investment will then 
simply come as an addition to the national income which is theoretically produced 
under the strategy considered.^® 


We denote the solution of the difference equation (6) under this assumption 
by the letter 2 /^. By (131) we have 


Vt = (< = 1, 2 .... 00) 

where 7^ and Y_i are the actually realized magnitudes of the national income in 
and (-1) respeotively regardless how those magnitudes have been achieved. 


. (149) 
years 0 


motr TlHora" 

insurmouii table difficulties. putatwns more ooiaplioated but ■would not 


inde- 

cauae 
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As before, we assume provisionally the non-wave case for the cumulator. 
This is equivalent to imposing the condition (114:) which is the same as (116). It 
will turn out that this is not a restrictive assumption since the non-wave case is actually 
the optimal solution. 

If the two oharacteriatic roots (provisionally real by assumption) are different, 
the expression for the cumulator is (127). This expression can be transformed in 
such a way that it becomes apphcable oven in the case = Ag. We simply divide by 
(Ai—Aj) which gives 

% = S AjA'a-* = i Al-'-Ag (A^ = A, or A^ ^ A^). ... (160) 

ti=0 0=0 

The two expressions in (160) for Tjf are equivalent. 

Since by (118) the expression (149) can be written 

yi = Vja-KKVt-i^-i (« = 1, 2 ...,oo) ... (161) 

we can by (160) write the expression for y^ in either of the two following forms 

2/, = y„ i: A5Air«- y_^ ‘s a^+ia'^* (a^ = a^ or a^ ^ a^) ... ( 152 ) 

yt=7oi Ai-Ml-r.! 's Ai-»;^+i (Ai = Aa or A^ 7 ^ A^) ... (163) 

v«0 VcO 

We may, if we like, consider the programming formulation as one in (A^, Ag). Indeed, 
to any set (A^, Ag) corresponds by (117)-(118) one and only one set {/i, v), and inversely 
to any set {/i, v) corresponds a set (A^, Ag) which is uniquely determined, apart from an 
interchange of the numbering of the two roots A^ and Ag (we may, if we like, con¬ 
ventionally choose the numbering so that A^ ^ Ag). 

Considering the programming problem as a problem in (A^, Ag) we take the 
partial derivatives of y, with respect to A^ and Ag respectively. When determining 
the former of these two derivatives it is most convenient to use (162) and when deter¬ 
mining the latter derivative it is most convenient to use (153). 

After some transformations we get 

|^=[S^^'ArUrl(yo-A.F_i) ... (164) 

= (F„-Air_i). ... (156) 

This shows that we can determine values of A^ and Ag that are independent 
of t and such that they annihilate both derivatives simultaneously. These values 
are simply obtained by putting the last parenthesis in (164) and (166) equal to zero. 
This gives 

_ 


Ai = A, 


(166) 
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Without going into a detailed algebraic proof we see from numerical examples, 
(of. tables (180) and (181)), that (166) actually yields a maximum. 

The single parameter strategy. We are thus led to the case of two equal roots. 
Since the two roots cannot be equal unless they are real and since the above argument 
is valid regardless of whether and A 2 are looked upon as real or complex, we have 
actually proved that the programming in Aj and A^ leads to the case of two equal and 
real roots. That is to say we must have the Case II in (106). 

The programming problem is thus reduced to a single-parameter problem. 

= -w general case of two equal roots) ... (167) 

A 

be the common value of the two roots. The parameter r in (167) has the same mean¬ 
ing as in (64) and (69). The problem is to determine the parameter r in such a way 
that becomes as large as possible when Fj and F_j^ are given. The value of r 
which achieves this, follows directly from (160). We denote this value by the sub¬ 
script 1, That is, we have 


r-, = 


Zl 

y-x 


(the optimal value of the two equal roots). ... (168) 


The symbol r^ can be looked upon as designating both the optimum value of the strategy 
parameter r and the initially observed actual growth factor. 


The cumulator in the case of two equal roots is easily derived from (135) 
and (167). We get 


’?( — (*+!)»■* (i — 1, 2,.... Qo) (r arbitrary, not necessarily equal to ri). ... (169) 
This expression can also be obtained by the general method of (56), (89)-(91). 

From (117)-(118) and (167) we now get 


l^ = 2r ( 100 ) 

... (161) 

Sothatby(6)-(7) k =-a-f-2r-r« (for any r) ... (162) 

A = /?—(for any r) ... (163) 


The expression (162) shows how much larger the strategy parameter k must be 
chosen than the structural oonstantain the Case II in (108) when (y?-A) has been chosen. 

Inserting (158) into (162)-(163) we get the optimal strategy values 


Kfl-a-l-2ri—rf (optimal) 

^0 = fi—rl (optimal) 
where is given by (168). 


(164) 

(166) 


=0Wh3n I apeak here of the “growth factor” (which ia unity plus the 
factor simpJy m the sense of “a number by which to n.ultml..r” 7, ^ 

can explain.” In the latter sense the word flcj^Sn ta “ V T" 

"growth factor" or “factor for growth.” 
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In any realistic case in economics determined by (168) will be positive, so 
that we do not get the zig-zag case (the case where ijf changes from plus to minus in 
every other point of time). 

Government current account expenditure is given by (3) which we can 
also write 

G, = (K-A)7,_i+Ar,_2 (i= 1.2. 00). ... (166) 

Inserting (162)-(163) in (166) we get 

G, = ... ( 167 ) 

(for any r in the case of two equal roots) 

If we insert the optimal strategy value (168) for r in (167) we get the optimal 
government current account expenditure in year t, when Yt_j and F (_2 are the actual 
national incomes in year (i—1) and (1—2) regardless of the way in which these magni¬ 
tudes happen to have emerged through previous autonomous investments. This 
is the meaning of our determining (by a decision at time ^ = 0) the optimal strategy 
parameters Xj and Aq as if all the E^, are going to be zero. 

In the general case of a double root—i.6. with an arbitrary value of r we have 

Vt+i-Vt = rV(*+2)-(«-f 1)] = -l] - (1®*) 

(for any r in the case of two equal roots) 

and by (129) Y^+^-Yi = H,+i+[f'M#-(-2)-(«-M)]ro-»’‘+V(<+l)-*]5^-i] 


-f‘s^r’-[r(T-|-2)-(T-t-l)]£r,_^ ... (169) 

{t = s, s-|-l, ...j oo)j {s = 1, 2, ..., oo). 

The middle term in (169), i.e. the big bracket represents the after-effect of the 
initial conditions, the last term, i.e. the summation over r represents the after-effect 
of the autonomous investments up to t inclusive and the first term in (169) represents 
the effect of the new autonomous investments at time i-1-1. 

As t tends toward infinity we get from (168) 


^<+1 = (r—1) (as t-^ 00 for any value of r). ... (170) 

Vt 

By the passage to t-* oo and using the formulae (129), (168), (170) and (169) 

become 





i-i 

r S r-'H, 

T«0 


t—r 


(as t—^ 00 for any value of r) 


t 


(171) 


(170) and (171) show that asymptotically the rate of growth of the oumulator wiU be 
(^_l)_as it would be for any t if the cumulator were a simple exponential-, and 
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asymptotically the rate of growth of national income itself will be [r — 1) plus two cor¬ 
rectional terms. The first is due to which wo can in principle choose arbitrarily 
inside the model (l)-(4). Aird the second oorreotional term represents the after-effect 
of previous autonomous investments. All we can say about the latter of the correc¬ 
tional terms is that they will be positive if the autonomous investment are on the 
average positive. Even if = 0 it will therefore be safe to assume that asympto¬ 
tically the growth rate of Y^ will be at least (r—1). 

More important than to study the passage t-^ oo is to see what happens in the 
first few years after the point of time 0. I will illustrate this below by some numerical 
examples. They will also show the effect of changing r. These examples will verify 
the above theoretical results. We consider the case where all the autonomous invest¬ 
ment are zero. 

For any value of r (i.e. assuming two equal roots) we have by (160)-(161) 

( 172 ) 

(the recurrent formula in the case of two equal roots), 

yt = {t+i.yYa—tr*+^Y_i ... (173) 

(the ab-initio formula in the case of two equal roots). 

By (167) the government expenditure on current account will, on the assump¬ 
tion of no autonomous investments, be 

Si = [2?“—(«-4-/?)]2/i_i-f [^—{t = 1, 2, ..., oo for any r). ... (174) 

For f = 1 we will in (174) have to put and equal to respectively Y^ and Y_j^ 
where Fq and 7_i are the magnitudes actually realized in these two points of time. 

From (173) we get 


dr 

and using this in (174) we get 


(176) 


-^ = [ [2r-(a-t-^)Mt-l)«+[/?-r*](*-2)(t-l)+2r2jr‘-3(r„_,.y_^). ... 

Comparing (176) and (176) we see that during the variation of r, g^ and y^ must have 
extremum for the same value of r namely the value defined by (158). 

By inserting the ab-initio formulae (173) for and we can derive the 
corresponding ab-initio formula for gr,, but this is unnecessary for our purpose. 

Numerical examples. In our numerical examples we use 


a = 0.8 yff = 2. 

And we consider two seta of initial conditions, namely 

Example A : = lOO and Fj = 103 

Example B : F_i = 100 and Fo = 107. 

The result for diflerent values of r are given in (180) and (181) respectively. 


(177) 

(178) 

(179) 
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Example A: T_i = 100 and To = 103 




<=1 



t=2 



CO 

II 


alterna¬ 

tive 

r 

yt 

gt 

lOOfft 

yt 

yt 

9t 

lOOfft 

yt 

yt 

gt 

lOOfft 

yt 

1.00 

100.00 

17.00 

10.00 

109.00 

18.20 

16.70 

112.00 

18.80 

10.79 

1.01 

100.06 

17.66 

16.64 

109.16 

18.21 

16.68 

112.30 

18.78 

10.72 

1.02 

100,08 

17.68 

16.60 

109.24 

18.22 

16.67 

112.49 

18.77 

16.09 

1.03 

100.09 

17.09 

10.67 

109.27 

18.22 

16.67 

112.66 

18.77 

10.67 

1.04 

100.08 

17.68 

16.66 

109.24 

18.21 

16.67 

112.49 

18.77 

16.00 

1.05 

100.06 

17.66 

16.04 

109,16 

18.21 

16.68 

112.29 

18.77 

10.72 

1.00 

100.00 

17.00 

16.00 

108.99 

18.19 

16.68 

111.90 

18.79 

16.78 .. 

1.07 

106.93 

17.63 

16.66 

108.77 

18.16 

16.69 

111.48 

18.80 

16.80 

1.08 

106.84 

17.44 

16.48 

108.48 

18.12 

16.70 

110.85 

18.80 

16.96 

1.00 

106.73 

17.33 

10.39 

108.12 

18.07 

16.71 

110.08 

18.81 

17.09 

1.10 

106.00 

17.20 

16.29 

107.09 

18.01 

16.72 

109.14 

18.81 

17.23 

1.20 

103.20 

14.80 

14.34 

99.36 

16.40 

16.61 

89.86 

18.03 

20.09 

1 .30 

98.80 

10.40 

10.53 

82.81 

12.18 

14.71 

48.33 

14.07 

20.10 

1.40 

92.40 

4.00 

4.33 

66.84 

4.12 

7.25 

-21.96 

3.70 

-10.84 

1.60 

84.00 

-4.40 

-6.24 

20.25 

-8.96 

-44.20 - 

-128.25 

-16.96 

13.22 




Example B : r_i 

= 100 and To — 

107 



1.00 

114.00 

14.40 

12.63 

121.00 

16.80 

13.00 

128.00 

17.20 

13.44 

1.01 

114.13 

14.63 

12.73 

121.39 

16-83 

13.04 

128.79 

17.16 

13.32 

1.02 

114.24 

14.04 

12.82 

121.73 

15.85 

13.02 

129.47 

17.11 

13.22 

1.03 

114.33 

14,73 

12.88 

122.00 

16.88 

13.02 

130.03 

17,08 

13.14 

1.04 

114.40 

14.80 

12.94 

122.22 

16.90 

13.01 

130.48 

17.07 

13.08 

1.06 

114.46 

14.86 

12.98 

122.38 

16.92 

13.01 

130.81 

17.06 

13.04 . 

1.00 

114.48 

14.88 

13.00 

122.47 

16.93 

13.01 

131.01 

17.06 

13.01 

1.07 

114.49 

14.89 

13.01 

122.50 

16.93 

13.01 

131.08 

17.06 

13.01 

1.08 

114.48 

14.88 

13.00 

122.47 

16.93 

13.01 

131.01 

17.06 

13.01 

1.09 

114.46 

14.86 

12.98 

122.37 

16.91 

13.00 

130.80 

17.06 

13.04 

1.10 

114.40 

14.80 

12.94 

122.21 

16.89 

13.00 

130.44 

17.06 

13.07 

1.20 

112.80 

13.20 

11.70 

116.04 

14.80 

12.69 

117.50 

16.61 

14.05 

1.30 

109.20 

9.00 

8.79 

103.09 

11.33 

10.99 

83.49 

13.23 

16.86 

1.40 

103.00 

4.00 

3.80 

80.36 

4.28 

6.33 

21.95 

4.14 

18.88 

1.60 

90.00 

-3.00 

-3.76 

47.26 

-7.65 

-16.98 

-74.25 

-14.63 

19.00 


These tables show clearly that = 1.03 is the optimum strategy in 

■^-1 


the first example, and 


y<, 


y-i 


= 1.07 the optimum strategy in the second example. 


The optimum relative government escpenditure on current account. In the case 
of the optimal strategy we get 


Vm = ATq 


(182) 




(183) 


where the subscript 0 on j/j.q and indicates the result of the optimum choice (168) 
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lYom (182)-(183) we get immediately 

M = 1 ■ P. ... (184) 

S/i-o »‘i »■! 


and hence 


d( ) 
^ yt.o / 
dr^ 


rf \ a+fil 


(186) 


The formula (184) shows that the optimum relcLtiv6 government expenditure— 
under the conditions we have assumed for the optimum—is independent of t. But 
it wiU change with the initial conditions (which determine rf), and the way this change 
takes place is given in (186). 


It is an interesting fact that the ahove optimaJization process is independent 
oft. This means that in any point of time (t —1) we oan determine the optimum value 
of the two strategy parameters (k—A) and A, as if it were only a question of achieving 
the best result in the next year t, assuming that no autonomous investment is to take 
place in the next year. Whatever autonomous investment that is actually going 
to be achieved in the next year t will only produce so much additional increase in the 
national income Tj. The development will therefore gain momenlum from year to year 
by any autonomous investments which the nation’s real resources will permit and the 
private investors choose to make. The actual growth process wiU therefore be more 
rapid than that iUuatrated in (180) and (181). Each year wUl so to speak represent 
a change of initial conditions, and hence a new optimal value for the parameter r. 


GoVBBNMEnT OTTHBEirT AOOOTTNT BUDGET STRATEGY UNDER 
WOR-OONTROLLBD INVESTMENTS 

The above consideration leads to the foRowing rule for a moving optimalization. 

Moving optimalization. Each year t the actually realized national income in 
year t—1 and t—2 -mil be known. From these data Yf-i ^t -2 one should compute 
the optimum factor ?'j, determined by 

y 

r, = (The optimum factor computed at t) (t = 1, 2, oo). ... (186) 

This value of is inserted for r in (167). This gives the optimum govern¬ 
ment current account expenditure in year i. 

That is, in year t the government current account expenditure ought to be 
put equal to the optimum value 

G'i.o = yi-i+r/J-r?] A_(a+;?)] ... (ig?) 

where is given by (180). 

This figure wiU, of course, in practice only indicate a guiding signal for govern¬ 
ment expenditures. It has been computed only by considerations on the general 
growth rate of the economy. Other considerations (social justice, defence etc.) may 
motivate an action whereby one sacrifices part of the overaU national growth rate. 
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But this being said, I believe that in the absenoe of a real control over the 
autonomous investments in the nation, and of a complete programming solution 
involviu also the magnitudes H-^, the above expenditure rule is as good a rule 

as can reasonably be devioed. But the rule only leads to protection against decline, 
not to real progress as will be seen from the subsequent argument. 

By the right hand expression in (187) the optimal expenditure ratio 
depends only on the recent growth rate r^ (and on the two structural coefficients a and P). 
Furthermore, the way in which the optimal expenditure ratio depends on r^ transpires 
immediately from (187) and from the expression for the derivative 


d 




= negative in realistic cases. 


(188) 


Since we may assume a and P positive—and in realistic case a smaller than 
unity and larger than unity—the optimal expenditure ratio is by (187) very 
large for very smaU positive values of r^. With increasing it decreases, passing 
the value (1—a) for r^ = 1, continuing to decrease and reaches its minimum 
value (1—os)—(-v/^—1)® for r^ = From this point on it increases without inter¬ 

ruptions as continues to increase. 

The most realistic range for r^ is between 1 and y'jj and in this range we can 
draw the following conclusion ; The lower the growth rate for national income has 
been in recent years the larger should the optimum government expenditure on current 
account be in relation to national income, This conclusion is rather at variance with 
the favourite conservative argument about the advantage of low government expendi¬ 
ture. This need to increase government expenditure (in order to obtain optimahtyj 
is aU the smaller the larger i.e. (188) more negative when /? is largo. 


Protection against dedine, not a driving force for progress. If no autonomous 
investments accrue, the growth rate of national income (under optimal government 
current account expenditure at all times) is constant and determined by some distant 
initial conditions (of, 182). In the model (l)-(4:) the optimalization of government 
current account expenditure is therefore only a protection against decline. It protects 
what we had, namely r^ (or r^ in moving optimalization), but is no driving force for 
progress. Only through autonomous investments can the growth rate be increased. 
And when it is increased, the optimal expenditure ratio should (in order to protect 
the new growth rate) be adapted in the way we have just discussed in connection with 
(187) and (188). If the model should have been able to display a driving force for 
progress, it would have been necessary to add a relation that indicates an effect of 
government current expenditure on autonomous investment. 

Attempts at reaching higher growth rates by influencing autonomous investment. 
If account is taken of bounds srtch as (143), (144) and (148), the more complete program¬ 
ming Formulations 1-4 may be realistic enough to make it possible to reach much 
hi gher growth rates. But then autonomous investments must be controlled. 

11 



82 


RAGNAE lEISOH' 


One may simplify the computation by an iterative procedure which consists 
in first determining the optimal strategy parameter by (186) and then pi’oceeding 
to the solution of the iPormulation 1 problem, which is simply a linear programming 
problem. Having solved tbia problem one may reshape Formulation 6 so as to take 
account of the autonomous investments now determined. Thus we reach an improved 
value for r^. This improved value may again be taken as the basis for a programming 
problem of type 1. And so on. This might lead to an approximate solution to the 
Formulation 3 problem and would give cooydinatioti of current account and investment 
pobeies. 

The need for a more complete planning model. But this whole approach is as 
yet too simple to be taken as a complete planning model, because it does not treat 
explicitly such important aspects as import-export effects (balance of payments), 
sectorial breakdown, substitution possibilities among sector inputs (i.e. not all the input 
coefficients being constants), the infra effect of investments in changing the coeffloients 
of a model, the problem of education and skilled labour (which formally can be handled 
very much in the same way as the problem of capital formation and with bound-effects 
similar to that produced by material capital). All these problems are basically im¬ 
portant for planning in an underdeveloped country. Nor can they be neglected in a 
more advanced country which will introduce a certain amount of planning in its eco¬ 
nomy. 

In this connection I shall not discuss the various attempts I have made of 
developing a complete planning model.^i 

SUMMLABY 

An explicit general solution of the Hicksian Model, holding true for any 
period of time t and with any arbitrarily given right member (the term which makes 
the difference equation non-homogeneous) is given. The solution has one degree of 
freedom (one arbitrary function of time) when the parameters of the model are given. 

Programming techniques are indicated either to determine desirable values 
of the parameters in the Hicksian Model or to choose one of the variables as a deci¬ 
sional function of time. In both cases, we may haze a linear or a more general 
preference function having the aim of minimising fluctuations in incomes from their 
long run growth path and/or assuring rapid growth in the long run. 

There are five formulations, making different assumptions about the time 
shape of autonomous investment. One formulation applies to the case where the 
autonomous investment is not under government control. 

The recurrence method as well as the method of characteristic roots for 
solving a linear difference equation of any order with constant co-efficients and an 
arbitrary right member (the non-homogeneous case) are stated in a precise and easily 
understandable form with special application to the Hicksian Model. 

2 t Sbo for instance, -An implementation system for optimal national eeonomio planning without 
detailed quantity fixation from a central authority”. Memorandum, 3 January 1903 from the Oslo 
University Institute of moonomics. Soon to appear in print. 
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I 

Discussions or investigations of tlie monetary or financial aspects of the 
Soviet economy are extremely rare with the exception of certain aspects of the 
Soviet tax system that affect the pricing process. Moreover, the attention devoted 
to the financial aspects of the Soviet economy seems to have declined rather than 
increased in the course of time. This state of affairs is astonishing, although it may 
be explained to some extent by the general lack of serious comparative studies of 
financial structure and development. One should think that the principles and 
techniques applied to the financial side of its economy by the country which first 
developed a centrally planned economy with ownership by the state of virtually 
all means of production and which has operated this system longer than any other 
country, would be of great interest both to economists who try to understand the 
Soviet economic system, and even more to those who attempt to learn from the 
comparison of the ways in which the economies of diff erent countries operate. For 
the Soviet Union has always, apart possibly from a short period of war communism, 
possessed a reasonably comprehensive financial system with most of the paraphernalia 
usually associated with it; currency and deposit money; central, short term credit, 
long term credit and savings banks; government securities and life insurance. Indeed 
one aspect of the financial system is much more developed and vastly more important 
in the Soviet Union than in capitalistic countries, the use of the banking system as 
a control device for the allocation and use of funds. 

An attempt to obtain an over-all picture of the financial system of the Soviet 
Union for the forty years of its operation, and a comparison of it with the financial 
system of more or less developed free enterprise and mixed economies, therefore, 
need no apology. An apology, however, is in order for the very summary fashion 
in which these comparisons are treated throughout this paper. In particular limita¬ 
tion of the characterization of the financial system of the Soviet Union at different 
stages of its development, and of the confrontations of the Soviet Union’s financial 
system to a comparison of rough balance sheets for the entire economy with that 

1 This paper (written late in 1962) is based on material oolleoted in oonneotion with a chapter 
on an international comparative study of ilnanoial structure and growth. It, therefore, should not be 
regarded as the result of a detailed investigation of Soviet national wealth and finance using all the 
available Soviet and Wostern material. The purpose of this paper is limited to bringing out the essential 
features of tho Soviet fiuancial system as they are reflected in the national balance sheet. For that reason, 
the estimates are only intended to indicate orders of magnitude where no first-hand and trustworthy 
figures are availablo. Ho olaim to preoision can be made for any of the estimates of financial items 
until the Soviet authorities themselves publish sufficiently detailed data in this field. 

following an example set in many of Professor Mshalonobis’ publioations the presentation centers 
on the hard oor6 — the quantitative data —, and textual comment is kept to a tni-niTnuTn. 
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of Tsarist Russia and the US= is due partly to the need of using an approach that 
provides a maximum amount of relevant quantitative information within a limited 
space, and partly to the scarcity of serious and statistically founded studies, by 
Soviet or foreign economists, of the financial system of the Soviet Union. 

II 

The financial structure of the USSR is in many respects similar, at least in 
outward appearance, to that of more or le§s advanced non-Communist countries, 
although the .similarity seems to have diminished rather than increased over the 
last forty years. 

The USSR has a central bank—the Gosbank—which issues paper money 
and keeps the government’s dej)osits as central banks in many other countries do, 
and operates through a nation-wide system of branches and agencies. The Gosbank 
also supplies virtually all short term credit to productive enterprises and government 
organizations^ and keeps the checking accounts of enterprises and the few individuals 
who have them. Since there are no other banks in the country which provide scrip¬ 
tural money, the Gosbank obviously cannot fulfil one of the chief functions of central 
banks; the control of the volume of money through the regulation of commercial 
bank reserves, rediscouzit policies or operations in the market for government secu¬ 
rities. A combination of central and commercial banking functions in the same 
institution was and is not unknown in other countries. What is speoifio to the Soviet 
financial system is, first, the monopoly of a single government institution in the 
provision of short term credit and the issuance of scriptural money; and, secondly, 
the far reaching control function of this institution over the financial transactions 
and even the internal affairs of the enterprises which are bank borrowers and 
depositors.^ 

The second characteristic of the Soviet financial structure is the combination 
of short and medium term credit, again on a country-wide almost monopolistic basis 
in the same institution. This factor is relatively new. In earlier periods of Soviet 
economic development special institutions, goveniment owned and controlled like the 
Gosbank, acted as channels for the medium and long term credit needs of some 
sectors of the economy. Those institutions were merged with the Gosbank during the 
second half of the 1950’s with the exception of the Stroibank (former Prombank) 
which, in addition to serving as a channel of budget funds for investment, supplies 

* I ehould have liked to extend the comparison to India but laok of a national balance sheet 
for India has limitad the comparison to oooaslonal raferanoos. 

3 The reservation “virtuolly" is necessary beoouBe of the existenoe of two smaller banks, one for 
the construction industry (Stroibank) and the other for foreign trade (Vneshtorgbank). The degree of 
indep-mdonoe of these two banks from Gosbank is in doubt. The Stroibank is also used as the 
chBimel througli which the non-repayabie grants from the budget are made available to government 
enterprises. These grants which are similar to corporate contributed oapital in free entorpriso countries, 
have not been regarded as a dnanoial instrument, 

* Vov a description of these relations see Gorvy, "The Kole of the State Bank in Soviet Plnnning” 
in Soviet Planning: Essays in Sotior of Professor Naum Jasny (to be published in 1963). 
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medium term credit for construction and the Vneshtorgbank, which attends to the 
financing of foreign trade. 

As a result of these developments, the Soviet financial structure is now almost 
monolithic; the Gosbank accounting for over four-fifths of the assets of all financial 
institutions. The only other financial institutions of importance are the savings 
banks which have a nation-wide net of branches considerably more numerous than 
the Gosbank (Table 1). The savings banlcs (since January 1963 under the jurisdiction 
of Gosbank), however, like the much smaller single insurance organization (Gosstrakh) 
are only conduits, all of their assets apart from small cash reserves formerly 
consisting of 3 per cent Treasury obligations.^ This feature of the operation of 
the savings banka and insurance organizations again is not unique with the USSR, 
at least not with respect to the savings banks for which the situation is similar in 
France, the United Kingdom, and some other non-Oommunist countries. The social 
security organizations play no role as financial institutions since they operate on a pay- 
as-you-go basis, and apparently do not accumulate a substantial amount of assets. 
None of the other types of financial institutions found in most other countries, 
—such as the building societies (building and loan associations in the United States), 
credit unions, mortgage banks and investment companies and trusts—is represented 
in the USSR. 

Simplicity in institutional structure is matched by the limitation of types 
of financial assets in existence. There are, of course, no corporate securities—bonds 
or stocks. Paper ouiTenoy, jjlus relatively small amounts of coin, are the exclusive 
means of payment in retail trade and for personal services and taxes. Although 
the Gosbank has 4.2 million demand deposit accounts, apparently only a few belong 
to individuals. (Individuals, in addition to currency, can use the post office and 
savings banka for making out-of-town payments.) On the other hand, virtually all 
transactions among enterprises and between enterprises and the government 
are handled by cheques or book transfer in the accounts kept with the 
Gosbank. In this field the use of currency is limited by law to very small transac¬ 
tions to ensure control by the Gosbank over the bulk of financial transactions. 
Since the Gosbank has not published a balance sheet for more than twenty years, 
the volume of currency and scriptural money is not exactly known and it is difficult 
to calculate the velocity of money. Rough estimates suggest that the volume of 
currency and enterprise demand deposits is considerably smaller in relation to gross 
national product (together in the order of one-eighth to one-sixth) than is the case 
not only in financially developed but also in less developed countries. The velocity 
of money therefore is apparently high, particularly if government and savings bank 
deposits with the Gosbank are excluded, which account for a substantial proportion 
of that institution’s total deposits. 

There is some uncertainty about the extent of accounts receivable and payable. 
In principle government owned mon-financial enterprises are not permitted to extend 

lliese assets are now kept in the form of time deposits with Q-osbook. This does not okeot 
the total volume of dnanoied instruments outstanding, but changes their breakdown by form and by 
debtor compared to that shown in Table 2. 
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credit to each other, thus removing the main source of accounts receivable and payable 
in other countries. Charges for goods shipped but not yet paid for by the buyer 
are treated as part of inventory rather than as trade credit. The statistics of the 
working capital of enterprises, however, show substantial amounts under the headings 
of “debtors” and “creditors.”® These probably include accrued wages, sooial security 
contributions and taxes and some other items of unknown character. 

The only financial assets available to individuals, apart from currency, are 
savings bank deposits, government bonds, and life insurance contracts. All three 
have been subject to repeated unilateral changes in amounts and terms. Of the 
three, government bonds are quantitatively most important. Most of them are the 
result of compulsory subscriptions during the war and immediate post war period. 
The total amount of government bonds held by the public is equal to approximately 
onO'sixth of a year’s gross national product and one-third of a year’s personal inoome. 
However, since moat of the bonds now bear no interest and redemption has been 
postponed to a distant future date, it is doubtful to what extent these bonds should 
be regarded as individuals’ financial assets or Treasury liabilities. 

Savings bank deposits are now the main remaining financial assets of the 
population other than currency. With almost 40 million accounts most urban families 
apparently have some money in a savings bank, while the 13 milUon of rural savings 
bank deposits represent only a minority of the farm population. The average balance 
of 200 roubles is modest.It is interesting to compare savings deposits in the USSR 
with the deposits with the savings departments of savings banks, mutual savings 
banka, savings and loan shares and deposits in credit unions and the postal savings 
system in the United States (Table 1). The number of accounts is much smaller 
in relation to the population in the USSR with about one-fourth compared to a ratio 
of two-thirds in the United States.® The balances in savings accounts of all types 
are equal to less than 15 per cent of the year’s income in the USSR compared to more 
than 60 per cent in the United States. Compared to the situation in less developed 
non-Cominunist countries, the Soviet ratio, however, probably is not low. In India, 
for example, savings deposits (time deposits in commercial and cooperative banks 
and with the Post Office) are equal to only about 10 per cent of national product. 

m 


Economists who have worked with Soviet statistics will realize the difficulties 
encountered in an attempt to construct a national balance sheet, including both 
tangible assets (national wealth) and financial assets, for half a dozen of benchmark 
years over the past half century. It is true that as far as national wealth is concerned 
the investigator is probably in a better position for the beginning and the end of 
the period than he would be for most other countries. Eor the first date we can 


=B.g., Narodnoie Khoziaiatvo SSSB v 1900 godu, pp. 93—96 ' - 

=«The flgares throughout this article, except in Table 1. refer to “old” rubles, each of ^hich 
IS equal to one tenth of a .W (current) ruble, the Utter havbg a forbgn exchange value of « U 

a o -d of duplication among savings accounts in the United States 

a considerable difference m favour of the United States wonld remain. ^ * 
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use the detailed estimates for 1913 of Professor Vainstein in his study of the national 
wealth of pre-revolutionary Russia.’ The Soviet wealth census of 1959 provides 
data for the closing date of the period that are based on an investigation of a scope 
and thoroughness hardly duplicated in any other country, although the publication 
of the resulting figures, unfortunately, has been fragmentary, and the description 
of the methods and sources used is well below the standard usual in such projects 
in other countries. For the intervening bench mark dates, i.e., the years 1928, 1937 
and 1950, the situation is much less satisfactory. For 1928 it is still possible to 
use nearly contemporary estimates. The figures for 1937 and 1950, however, have 
to be constructed by extrapolation of the bench mark estimates for 1928 and 1959. 
The rough procedures that must be used and are explained in Table 3 provide 
estimates that remain subject to a considerable margin of error. 

A special problem is created of the fact that the Soviet statistics include 
investment in unfinished construction projects (which is not limited to structures, 
but also embraces machinery not yet installed) neither under fixed assets nor under 
inventories. The amounts involved are quite substantial. At the end of 1969 for 
instance they came to 160 bill roubles {Kapitahioie Stroitelstvo, p. 126) which is 
equivalent to not less than 6 percent of total reproducible tangible wealth at that 
date, and more than 20 percent of inventories. These amounts, therefore, are 
entirely omitted from the official estimates of reproducible wealth and this practiee 
has been followed in Tables 2 and 3. The omission, however, is large enough that 
it should be taken into account in the calculation in the capital output ratios and 
in their comparison with those of other countries. 

Additional serious problems arise in connection with two important compo¬ 
nents of national wealth. The first is consumer durables for which no estimate, 
official or otherwise, is available for the Soviet period. Worse than that, there are no 
reliable and comprehensive long time series of the value of output or sales of consumer 
durables from which an estimate could be derived by the perpetual inventory method. 
The figures entered for consumer durables are, therefore, nothing more than rough 
guesses. 

In the case of land, including subsoil assets, the difficulties are both statistical 
and conceptual. No estimate has been published for any date later than 1928, and 
the estimate for that date turns out to be nothing but the prewar figure. Since under 
the Soviet regime virtually all land, as well as all subsoil assets, is owned by the 
Government or by farm cooperatives, there are no transactions on which an estunate 
of market prices could be based. One is, therefore, forced to resort to the capitaliza¬ 
tion of land rent, a procedure very unsatisfactory in a situation where the determi¬ 
nation of land rent is difficult both conceptually and satistically and where there is 
grave doubt about the capitalization factor to be used. Rough analogies with countries 
with agricultural conditions similar to that of the Soviet Union, apart from the absence 
of private ownership of land, must, therefore, form one of the bases of the rough 
figures entered primarily for purposes of international comparisons. 

1 NaUiomlnoie hogatstoo i narodnokhoziaistvennoie nakoplenie predrevolutsiimno; Boati, 1960, 
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The estimation of the financial components of the national balance sheet is con¬ 
ceptually easier, but statistically more difficult than in the case of national wealth. 
The financial assets that still exist in the Soviet Union all have the form of claims 
of determinable face value. Hence valuation problems are practically absent. The 
difficulty rather is that the Soviet authorities have published only very few figures 
in this field, apparently regarding even information on the amount of money in 
circulation as a state secret. Nevertheless, most of the main components of financial 
assets can be estimated Avithin a probably reasonable margin of error. Equities, 
primarily in the form of corporate stocks, that often raise difficult problems in the 
compilation of the national balance sheets of other countries, of course, do not exist 
in the Soviet Union. No reliable information is available on monetary reserves, 
including the holdings of monetary metals. It is certain, however, that any error in 
the very rough estimates of this item that must be used cannot seriously affect either 
wealth and figure for national wealth or national assets, or the structure of national 
total assets. 

IV 

The national balance sheet is a tool for analyzing the financial structure of 
an economy. In developed form it consists, first, of a balance sheet for each of 
the major sectors of the economy, using uniform (market or replacement cost) valu¬ 
ations for all assets and liabihties; and secondly, a combined national balance sheet 
which permits the study of financial interrelations among sectors at the balance sheet 
date. A series of sectorized balance sheets provides a basis for an analysis of changes 
in financial structure and interrelations. The material is not yet sufficient for a 
detailed sectorized balance sheet of the USSR over all, or most, of its history. Practi¬ 
cally the only date for which a sectorized balance sheet can be drawn up, is the end 
of 1969, the year of the fixed asset census. Even for that date we have to be satisfied 
with four broad sectors—nonfarm households; nongovernment agriculture, including 
both the collective (kolkhoz) and the private sector; financial institutions; and 
nonfinancial government enterprises including government agriculture (primarily 
sovkhozes) and general central and local government activities. 

Since some of the features of the national balance sheet for 1959 will be 
discussed in the foUoAving sections in connection with a review of the trend in the 
national balance sheet since 1913 and of the characteristics of the financial structure 
of the Soviet Union, we may limit ourselves here to a few remarks on the financial 
interrelations among the four main sectors of the Soviet economy as they appear in 
Table 2. 

If collective farms are regarded as outside the sphere of government 
owcTship and management, it appears that the government (central and local) owns 
approximately 70 per cent of all national assets, about 20 per cent being attributable 
to non-government agriculture, mainly kolkhozes, and about 10 per cent to the urban 
population. However, since kolkhoz members cannot individually or collectively 
sell the land and equipment which they operate; and since most of the government 
securities held by the population, ore frozen, without interest and vdthout definite 
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repayment date, it may be more realistic to limit non-government owned assets to 
privately owned residences and consumer durables and to private holdings of currency, 
savings banh deposits and life insurance. In that case privately held assets amount 
to a little over 15 per cent of aU tangibles and 10 per cent of all financial assets in 
the Soviet Union. Of this total, the urban and the rural private sector each own 
about one-half.® 

The financial relations among the four sectors are summarized in the following 
table {billion rouble). 


sector 

claims 


liabilities 

net claims 

A* 

B* 

A* 

B* 

A* 


non-government 

urban 

296 

96 

6 

6 

-1-290 

-1-90 

rural** 

130 

66 

40 

40 

-1-90 

-1-16 

government 

financial 

680 

680 

680 

680 

— 

— 

non-finanoial 

696 

696 

976 

700 

-380 

-105 

all sectors 

1600 

1326 

1600 

1326 

0 

0 


♦A inoludes and B exoludea frozen government seourities. 
*'*'Inoludiiig kolkhozes. 


One of the outstanding features of this picture of intersectoral financial 
relations is the virtual absence of debt of the household sector.® Hence financial 
relations, apart from the pubho’s savings in the form of currency, bank deposits and 
Government bonds, are essentially limited to the government’s ownership of financial 
institutions on one hand, and to the deposit and credit relationships between govern¬ 
ment owned non-finanoial and financial enterprises on the other. 


V 

The main purposes of the unsectored national balance sheet of the Soviet 
Union shown in Table 3 are, first, to permit the analysis of changes in the relations 
between the real infra-structure represented by reproducible and non-reproducible 
tangible assets and the financial superstructure evidenced by claims and liabilities; 
and secondly, to make possible the study of the structure, and changes therein, of 
physical and financial assets. The national balance sheets of the Soviet Union for 

8 This estimate is obtained by allocating oU of residential straotures and consumer durables and 
one-half of the livestock in Column (2) of Table 2 to the rural private sector. 

oThis statement would be only slightly affected by inclusion of the small volume of consumer 
credit extended by retail trade establishments which is not inoluded in the tables. 

12 
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the 'benchmark dates of 1928,1937,1950jaad 1969 together with that of Tsarist Russia 
for 1913, shown in Table 3, should provide a starting pomt for such an analysis, 
notwithstanding all its avoidable and unavoidable shortcomings. 

At the present time, or more exactly at the end of 1969, the value of the 
total tangible assets of the Soviet Union amounts to nearly three times all its financial 
assets. Hence, the financial interrelations ratio, as it is usually calculated, is equal 
to nearly one-third. The ratio appears to have been on approximately the same 
level in both 1960 and 1937, but to have amounted to not much over one-tenth in 
1928. Trom these figures one would conclude that the relative size of the financial 
superstructure of the Soviet Union has remained fairly constant during the 1950’s 
after a sharp rise in the 1930’s and after its almost complete disappearance during the 
revolution and the period of war Communism. The financial interrelations ratio of 
the Soviet Union is now almost back to the level it had reached in Tsarist Russia just 
before "World War I, although the components of both numerator and denominator 
of the ratio are quite different from what they were fifty years ago. 

Because of conceptual and statistical doubts about the validity of the estimates 
of the value of land, it may be preferable to look at the ratio of financial assets to 
reproducible tangible wealth only. There then appears a considerable degree of 
stability from the 1930’8 on at a value of slightly below one-half. The difference to the 
situation prevailing in Tsarist Russia, however, is now considerably larger, the present 
ratio of somewhat less than 0.60 comparing with the 1913 ratio of approximately 
unity. This fact, as well as the differences in the movements of the two ratios during 
the Soviet period, reflect the declining share of land in total national wealth, which 
is a necessary concomitant of the industrialization and urbanization which the 
Soviet Union has witnessed since the 1920’s. 


"Where does the financial interrelations ratio of the Soviet Union stand in 
international comparison? The present ratio of about one-third is obviously much 
lower than the ratios in the neighbourhood or slightly in excess of unity that have 
been common throughout the twentieth century in Europe and the United States 
and which has now also been reached in Japan.^® The difference between the Soviet 
Union and Western countries is somewhat, but not radically, reduced if the denomi¬ 
nator is limited to reproducible tangible wealth. The Soviet ratios of slightly below 
one-half then compares with the American ratio of about unity since the 1920’s. 


Probably more significant is the fact that the present financial interrelations 
ratio of the Soviet Union of close to one-third is at about the same level as it is in 
less developed non-Communist countries. The Soviet ratio is somewhat below those 
for the larger Latin American republics, but it is approximately as high as the Indian 
ratio and certainly is above the ratio for most African and several South East Agiao 


lOForir.S. ratios Bse.fopinstancs, R. W. Goldsmith,‘‘LeBilanNational desE.U. depuis la guorre ” 
m Bu.lhlin d'InfonmUion. et de Documentation de la Banque National de Belgique. Soptember 1980- for 
solocted other countries see R. W. Goldsmith, in Capital Formation and Economic Grototh (Natioilal Bureau 
of IHconomio Research, 1066), pp. 140 £f, ^ “ 



NATIONAL BviLANOE SHEET OE U.S.S.R. 


.91 


ooTintries. At the moment it is unfortunately not possible to go beyond these vague 
statements because the ratio can be estimated only for relatively few underdeveloped 
countries and even for those is affected by a large margin of error, 

The financial interrelations ratio of the Soviet Union thus is somewhat 
lower than one would expect from its real national product per head or from the 
level of its technological development. This is hardly astonishing in view of the 
radical differences in financial organization. Indeed it is possibly more remarkable 
that if equities are omitted from the numerator of the ratio since they are non-existent 
in the Soviet Union, the level of the ratio of claims to reproducible tangible wealth 
of approximately one-half which is observed in the Soviet Union is probably not 
out of line with that of non-Communist coirntries in a similar stage of development. 
This numerical similarity; of course, may not mean much because of the different 
character of some important types of financial assets in the Soviet Union. 

VI 

The similarity between the national balance sheet of the Soviet Union and 
that of non-Commurdst countries is greater for tangible assets or for reproducible 
tangible wealth than for aggregate national assets. 

The ratio of net national wealth to gross national product, i.e., the average capital- 
output ratio, as usually defined, of the Soviet Union of about three is somewhat lower 
than that of the United States, for which it is now in the neighbourhood of 3-3/4; 
or for India for which it was in excess of 3-1/2 at the date of the latest wealth estimate 
(1950). The difference is greater if the comparison, is limited to reproducible tangible 
assets. Here the Soviet ratio of 2 is well below the United States ratio of 3, but 
slightly above the Indian ratio of 1-3/4. The reason, of course, is that the share of 
land in the Soviet Union is considerably above the American but weU below the Indian 
level.These figures are shown in Table 4 together with eomparable data for a 
few other countries. 

The changes in the structure of tangible assets shown in Table 3 refiect 
the transformation during the last forty years of the Soviet Union from a predomi¬ 
nantly agricultural to an industrial country. Before World War I land (including 
forests) accounted for about three-fifths of total national wealth while reproducible 
tangible assets contributed the remaining two-fifths. By 1937 the ratio had been 
reversed, the value of land probably not exceeding two-fifths of national wealth. 
At the present time, it would be difficult to value land at much more than one-fourth 
of the total national wealth of the Soviet Union. 

Given the difficulties of putting a value on land under Soviet conditions it 
may be better to limit the analysis to the structure of reproducible .tangible wealth 


> 1 'ffoT a more detailed comparison of the level and stmotnie of tangihle esaets in the Soviet "Dnion 
and the United States see N. M. Kaplan in Economic Trends m the Soviet Union, A. Bergson and S. Kiiznets, 
eds. (1963), pp. 121 ff. 
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alone. According to the 1959 Soviet census and a few supplementary estimates 
explained in the footnotes to Tables 2 and 3, about 30 per cent of the reproducible 
tangible wealth of the Soviet Union had the form of housing and durable consumer 
goods. Most of the remainder was represented by the reproducible assets of enter¬ 
prises. Nonresidential structures accounted for more than one-fourth of the total 
of reproducible tangible assets, equipment for about one-eighth, inventories for more 
than one-fifth and hveatock for more than one-twentieth. 

This distribution is, strangely enough, not too different from that prevailing 
in prewar Russia and during the early Soviet period, as can be seen from Table 5. 
The outstanding change in the structure of reproducible tangible wealth is the sharp 
decline in the share of livestock from more than one-eighth in the prewar period to 
not inore than 3 per cent at the present time. Substantial changes obviously have 
occurred in the geographical distribution of reproducible tangible wealth and in its 
distribution among industries, but the available data are not sufficient to document 
these changes, detailed estimates usually being limited to the end of the period. 

Probably more interesting is the comparison of the present structure of 
reproducible tangible wealth in the Soviet Union with similar figures for several other 
types of economies. Such a comparison is given in Table 6 with the United States; 
with two developed Western European countries, one (West Germany) representing 
a case of rapid and the other (United Kingdom) a case of slow growth in the stock 
of capital; Japan as the most advanced non-Western country; three less developed 
non-Oommunist countries, India, Columbia, and Honduras, almost the only countries 
of this type of which wealth estimates are available; and finally Yugoslavia as a 
representative of a modified system of centralized planning. 

Because of the differences in estimation methods employed in the figures 
for the various countries, conclusion drawn &om Table 6 must be seriously qualified. 
Nevertheless a few characteristics of the structure of reproducible tangible wealth 
of the Soviet Union in comparison to other countries that appear in Table 6 are 
probably genuine and significant. 

The most striking of these differences is the high ratio of inventories to fixed 
reproducible assets. With 26 per cent of total reproducible tangible wealth the 
Soviet ratio is the highest among the nine countries; and is higher than it may be 
inferred to be from fragmentary material for any other country not covered by the 
tables. There is, however, no reason to doubt the high share of inventories in 
reproducible assets derived from the estimates. The basic figures for 1959 come from 
Soviet statistics that seem to be as trustworthy as figures of this type usually are. 
Moreover, they are not out of line with relationships which appear in the much rougher 
estimates that can he made for earlier benchmark dates in the Soviet Union. It 
is also known from economic discussions that have been going on for many years 
in the Soviet Union, that inventories are relatively high, one of the main reasons 
probably being that large, though not necessarily well assorted inventories are needed 
as a buffer to absorb short term errors in planning, and themselves are the results 
of such errors. One of the reasons for this high ratio is the fact that a considerable 



NATIONAL BALANCE SHEET OF U.S.S.R. 


93 


part of inventories is probably valued to include turnover tax, particularly the inven¬ 
tories of consumer goods, while structures and equipment are practically unaffected 
by this tax. If the inventory value included on the average a tax element of 25 per cent, 
the adjusted ratio of inventories to total reproducible assets would decline to approxi¬ 
mately 20 per cent. Two additional, though probabty lesser, reasons for the high 
ratio of inventories are the inclusion of goods in transit, some of which are included 
in other countries in accounts receivable; and the apparent practice of Soviet statis¬ 
ticians to include unfinished structures with inventories rather than with fixed assets. 
These differences, however, may account for at most five percentage points in the 
share of inventories in national wealth. It is also possible that inventories include 
some military items further inflating the figures. 

Another, and possible equally striking, feature of the structure of reproducible 
tangible assets is the relatively low share of equipment. In view of the Soviet 
emphasis on industrialization in general and heavy industry in particular and the 
rapid rate of increase in equipment investment since the 1920’s and again since the 
end of World War II, one might have expected the Soviet share of equipment in 
either reproducible tangible wealth or at least in nonconsumer wealth to be relatively 
high. Table 0 does not show the expected relation. Because of international 
differences in classification, it may, however, be better to combine non-residential 
structures and equipment. Even then the Soviet share of slightly less than one-half 
of total reproducible tangible wealth is somewhat lower than in the United States 
and considerably lower than in West Germany, Japan or Yugoslavia. Indeed of 
the countries included in Table 6 the only one showing a lower share for non-resi- 
dential structures and equipment is India; and the only other country with a ratio 
close to that of the Soviet Union is the United Kingdom. To some extent, of course, 
the relatively low share of equipment among Soviet reproducible wealth is a result 
of the high ratio of inventories.^® An additional explanation is the trend in price 
relationships which in general was unfavourable to equipment in comparison to other 
components of reproducible wealth. In a calculation in constant prices, whatever that 
may mean in comparisons over long periods, the increase in the share of equipment 
might by substantial. 

The share of residential structure in reproducible tangible assets in the Soviet 
Union is low, particularly if climatic conditions are taken into account. The low 
ratio, however, is entirely in accord with what is known about unsatisfactory housmg 
conditions. 

VII 

The real difference in the national balance sheet of the Soviet Union and 
of non-Oommunist countries at an advanced level of economic development appears 
not in tangible but in financial assets. This is evident from Table 7 which compares 
the structures of financial assets in the Soviet Union and the USA. in 1969. 

i2It may bs argued that the more appropriate oompariaon would be between the present Soviet 
ratio of inventories to total reproducible assets with the U.S. ratio of 1900 rather than that of 1069. 
If such a comparison were made the difference between the two countries would indeed be somewhat 
reduced, but it would by no means disappear since the U.S. invento^ ratio in 1900 of 12 per cent is 
still substantially lower than not only the unedlnsted but also the adjusted Soviet ratio for 1969. 
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The firet difference, the mnch smaller ratio of financial to tangible assets 
in the Soviet Ujiion, hag already been discussed in Section V. 

The second difference is the absende in the national balance sheet of the 
Soviet Union of corporate stock, \ihich accounts for about one-fourth of all financial 
assets in the United States, and for substantial though smaller fractions in other 
developed non-Communist countries. This difference, however, would disappear 
—or, indeed, point in the opposite direction—^if for purposes of national accounting 
the Soviet government were aejiarated from the non-finanoial enterprises which it 
owns and the Government’s equity in these enterprises were then regarded as similar 
to corporate stook.^* 

Thirdly, the ratio of long to short term claims is much lower in the Soviet 
Union than in the US. Short term claims, consisting primarily of short term credits 
extended by Gosbank and of deposits with Gosbank and savings banks total over 
1100 billion roubles. Long term claims include about 40 billion roubles bank credits, 
medium term by Western standards; the 110 billion roubles of Treasury securities held 
by the savings banks and Gosstrakh; and, possibly, the frozen 27 5 bfilion of Government 
bonds, originally of 20 years’ maturity, held by the public. The ratio of long (or 
medium) to short term credits then is in the order of two-fifths if the government 
securities held by the public are included and only one-seventh if they are excluded. 
This compares with a ratio of about one to one in the US, the average maturity of 
the claims classified as long term moreover being considerably longer than in the 
Soviet Union. 


Pourthly, the variety of claims is much smaller in the Soviet Union. There 
is no parallel in the Soviet Union to the obligations, of different maturity and other 
charaoteristics, of state and local governments and of corporations; to the different 
forms of mortgages; and to the short term marketable securities such as Treasury 
bills, bankers’ acceptances, commercial paper, and finance company papers that are 
found in non-Communist countries. 


There is, however, one aspect of financial structure in which the national 
balance sheet of the Soviet Union shows an interesting similarity with that of the 
US, and possibly other developed non-Communist countries. This is the financial 
structure of the non-agricultnral non-financial enterprise sector. The figures for 
the Soviet Union and the USA for the year 1959 wiU be found in Table 8. In 
both countries gross reproducible fixed assets account for fully two-thirds of total 
assets; and the share of net worth is only slightly higher in the Soviet Union than 
m the USA. Considerable diflFerences, of course, appear in the higher share of 
inventories in the Soviet Union, already discussed in Section VI; in the smaller share 

of financial assets; and in the predominance of bank credit and the absence of lone 
Ici m liabilities in the Soviet Union. ® 


repuyablo investment grants from the state budget, grunts which do not give rise to finanriT’’ . ^ 
«nd that do not appear among financial assets and liabiUties in the natioLi balanw sheet. 
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Statistical Tables 

TABLE 1. financial INSTITUTIONS IN USSR AND USA, 1960 , 




‘Rftnirfll 

Savings 

institutions’ 

Life 

insurance® 

Three main 
institutions 



USSR U.S.A 

USSR 'U.S.A ■ 

USSR 

U.S.A 

USSR 

U.S.A 



(t) 

(2) 

(3) 

(4) 

(6) 

(6) 

(7) 

(8) 

1. 

number of units: 000 

0.0 

13.6 

0.0* 

26.9 

,0.0 

1.4 

0.0 

41.8 

2. 

number of offices : 000 

6.1 

24.0 

66.6 

33.6 

• 

- 

. 

• 

3. 

units : per mill.“ pop. 

0 

74 

0 

148 

: ° 

8 

n 

- 2;'"i 

4. 

offices: per miU. pop. 

28 

132 

310 

184 

• 

- 

. 

* 

6. 

assets, total; billion“ 

48 

311 

11 

119 

1 

120 

60 

650 

6. 

assets : per mill. pop.“ 

223 

1710 

61 

664 

6 

660 

279 

3024 

7. 

assets, p.Q. of GNP’ 

27.3 

61.7 

6.3 

23.6 

.6 

23.8 

34.3 

109.1 

8. 

number of accounts: 
millions - 

4 

120“ 

62 

60 

10 

.118 

66 

298 

9. 

accounts: p.c. of pop. 

2 

68 

24 

33 

6 

■ 86 

31 

164 

10. 

assets per account: 

000 units® 

11.8 2.81® 

0.2 

2,010 

0.1 

1.0 

' 1 

0.0 

1.8 


^USSB: Oosbank; USA: Federal Reserve and oozmaeroial bexiks. 

:USSR: savings bonks; USA: mutual savings banks; sovmgs and loan assooiations; oredit luions; 
postal savings. 


aUSSB: Gosstrakh; USA: Life insuranoe oompanies. 

^All savings banks regarded as one enterprise, 

°USSB: 216 million: USA: 182 milliom 
®New rouble and dollar reapeotively. 

ZUSSB: 176 billion (new) roubles eaoh of which is equal to 10 old roubles ; USA; $504 billion, 

SDeposit aoeounts for Cols. (1) to (4); poUoies for Columns (6) and (6). 

“Slightly over one half of total are savings aooounts, with bolonoes of $67 billion (inoluding 
time deposits of oorporotions and foreigners). 

i“If savings deposits in oommoroial banks are shifted from Col, (2) to Col. (4) the average per 
aooount becomes 4.0 in Col. (2) and 1.6 in Col. (4). 

Notes on Table 1 

Souma ; Columns (1), (3), (6) ; Lines 2, 6, 8, Narodnoie KhosiaUivo SSSR v 1960 godu except 
for Column (1), line 8 (G. Garvy, “The role of tho State Bank in Soviet Planning, in Soviet Planmng: 
Essays in Honor of N. Jasny (to be published in 1963), and Column (6), line 8 (B. J. Myers, Transaohons 
of the Society of Aetuariea, 1960, p. 726). 

r.i-nn 7 baaed on GNP estimates of 176 billion (new) roubles extrapolated on basis of Table 2. 

Columns (2), (4) and (8): Statistical Abstract of the US, 1962 except for Column (2), line 8 
whioh is based on hgures in Eedetroi Reserve Bulletin, 1962, 
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Notes on Table 2 

SouroBs : Figaros in Ooluimis (6) and (10) of oil lines taken or derived from Table 3. 

Ijine 1,1 : Allocation of total baaed on data in N". M. iKaplan, “Capital Stook” in Mconontio 
Tre/nda in tha Soviet Union, pp. 112-115. 

Lines 1.2—] .3 : Fstimates for rural seotor based on ICaplan (Zoo. caZ.). Soviet dgures for kolkboses 
alone at end of 1901 {Narodnoie Rhosiaiatvo 8S8R « 1951 godu, pp. 420-26) are about 100 billion for lines 
1 and 2, 26 billion for line 3 and 60 billion for line 4. 

Line 1.4 : Total split on basis of number of animals. 

Lino 1.6 : Narodnoie SJioaiaiatvo, 1961, pp. 3S2-3. Figure in Column (2) is a rough estimate. 

Line 1.6 : AUooation of total between urban and rural population based on income relationship. 
(Of. for 1966 M. Bomstein, in Revim of Economics and StMMoa, 1962, p. 448). 

Line 2 : Volue of private urban residential land (Column 1) assumed equal to about 20% of net 
value of struotures. Value of non-government agrioultural land (Column 2) estimated in two steps. 
Value of all faimlond obtained by capitalizing rant, estimated following Bergson’s technique {The Real 
National Jnoojne of the Soviet Union, p. 138) at 40% of labour inoome of egriculturo (of about 300 billion 
roubles based on Bornetoin’s estimate of 260 billion roubles for 1956, loe. cit.), at 12-1/2%. This yields a 
figure of 1000 billion roublos. Of this total 60% is allooatedto non-government agriculture, based onits share 
of 66% of sown area {Narodnoie Khoaiaiatvo, 1961, p. 310) slightly, and probably insuffloiently, inoreased 
on account of on the average poorer quality and location of sovkhos land. To the remainder, i.e., value 
of government agrioultmal land, is added (a) government residential land at about 20% of net structure 
value; (b) other government non-agricultural land at about 10% of net structure value; (o) very rough 
estimate for forest land to obtain Column (4). 

Line 3.1 ; Of assumed total currency circulation of 30 billion roubles (based on an unpublished 
estimate of B. Powell of 22 billion for 1961) one-third each has been allocated arbitrarily to urban, 
rural and government seotors. This estimate of currency is probably too high. 

Line 3,2a; Column (1) represents savings bank deposits of urban population {Narodnoie 
AhosiafsZvo, 1960, p. 864). Column (2) includes savings bonks deposits of rural populotion plus kolkhos 
deposits with Oosbank estimatod at 20 billion roubles. Column (3) consists of demand deposits of 
enterprises ond budget ond other deposits of Treasury -with Gosbank, It is obtained by deducting 
kolkhos dsposlts from total assets of Gosbank, and therefore inoludes Gosbonk's not worth which is 
attributable to Treasury. 

Line 3.2b : Narodnoie Khoaiaiatvo, 1860, p. 849. 

Lino 3.2o ; Figure in Column (4) is sum of “kreditori” and one half of “dobitori" ns shown 
in N. K., 1960, pp. 92-93, assuming partial overlap between the two series. 

Line 3,3a : Narodnoie Khoaiaiaiao, 1960, p. 849. 

Line 3.3b : Total of Government seourlties held by population (Table 3) split among Columns (1) 
and (2) in proportion of inoomes. Column (3) consists of Treasury securities held by savings hank and 
Gosatrakh, assuhiod to equal their assets. 

Lino 3.3o : Life insurance olaima (Columns (I) and (2) split) among urban and rural population 
in proportion of savings deposits. (This is close to ratio of inoome of two soctors, according to estimates 
of Bornstein for 1966). Column (2) is liabilities of Qosstrakh, the counter-entry to line 3.3c, Columns (1) 
and (2). Entry for government (Column 3) represents msdium ond long term bank credits {Narodrwie 
Khoaiaiatvo, 1960, p. 849). 

Line 6.1 : Column (7) from ^forodnois Khoaiaiatvo, 1960, pp. 94-6; 840 (all credits to agriculture 
leas those to government agriculture). Column (8) inoludes all liabilities (including net worth) of 
Gosbank (estimated at 470 billion) and of savings banks. Oolunm (9) is residual and therefore absorbs 
errors in other liability items. It is, however, compatible with the sum of short term bank credits (line 
3.2b less 6.1, Column (7) and of trade credits (line 3.2c, Column (4)). 

Line 6.2a: Narodnoie Khoaiaiatvo, 1960, p. 766. 

Line 6.2b : Includes 110 billionroublesof Treasury obligations held by savings banks and Gosstrakh. 

Line 6.2o : Figures in Column (6) from Narodnoie Khoaiaiatvo, 1960, p. 849. 

Lino 6 : Estimate A inoludes and estimote B excludes government securities held by pubbe. 


* oapltaJlzed 

13 
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TABLE 3. NATIONAL BALANCE SHEET OE THE TJaSB, 1913-1969 
(billion (old) roubles) 


end of 

1913 

1928 

1937 

1960 

1969 

Empire 



USSR 



(1) 

(2) 

(3) 

(4) 

(6) 

(0) 

1, tangible assets 

149.0 

125.2 

213.6 

646.0 

2370 

4660 

1.1. reproducible 

67.4 

46.8 

93.6 

396.0 

1670 

3300 

l.Ia. residential atrnotucea 

9.0 

7.2 

22.9 

78.0 

410 

720 

1.1b. other structures 

18.6 

14.6 1 




1020 

l.lc. equipment 

7.7 

6.3 / 

39.6 

166.0 

660 

460 

l.ld. livestock 

7.5 

6.1 

7.9 

38.0 

80 

130 

l.le, inventoriea 

9.6 

7.6 

16.2 

86.0 

360 

780 

l.lf. Gonaumor durables 

8.0 

4.1 

7.0 

40.0 

80 

200 

1,2. land (including forests) 

91.6 

79.4 

120.0 

260.0 

800 

1200 

2. foreign assets (net) 

—6.1 

—3.9 

0.2 

... 

... 

60 

3, financial assets 

60.0 

48.0 

20.0 

180.0 

760 

1600 

3.1. financial institutions 

18.9 

16.0 





3.1a. state bank 

3.0 


4.1 

57.3 

206 

460 

3.1b. commercial banks 

0.2 

• •• 

t»s 

IS* 

• • • 

• • 

3.1o. savings banka 

1,7 


.2 

4.6 

19 

101 

3.id. mortgage banlca 

4.3 






3.1e. insurance 

.3 





10 

3.If. other 

3.4 

... 





3.2. flnanoial insti'uments 







3.2o. government bonds 

8.8 

• •• 

1.4 

28.6 

176 

386 

3,2b. corporate bonds 

0.6 

• •• 


• 1 • 

» ■ • 

... 

3,2a. corporate stock 

4.0 


• •• 

• ■ I 



3.2d. mortgages 

6.1 



1.0 

6 

10 

3.2e. bank credit 

... 


8.6 

47.7 

193 

438 

3.2f. other credit 

... 

... 

... 

... 

110 

106 

4, national ossala (l.|-2+3) 

204.3 

169.3 

233.7 

826.0 

3120 

6160 

6. gross national product 

22.0 

17.6 

32.3 

280.7 

912 

1660 


Notes on Table 3 

Sournea : Columns (1) and (2): Linos l.l and 2 : A. L. Vainshtein, Narodnoie bogatati/o i narod- 
nokhoaiaistventwie nahoplenie predrevolutsionoi RoasH, 1980, pp. 368—71. Figuras for “clothing and shoes” 
hava bien iliminatid from 1,1 and l.lf. Split botwaen l.Ia and 1.1b is a rough estimate (based on 
Vainshtein’s flgura for urban nsidintial and oommarcial structures). Residential structures exclude 
farm dwellings. Item 1.2 includes orchards. Item 2 in Column (2) has been set at 80 per oont of Column (1) 
id acoordanca with average relation for other lines. Foreign balance includes monetary metals (2.2 in 
Column 1). 

Line 3 : In all years an estimate based on figures given below and rough guesses for missing 


items. 
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Tjiues 3.1tt-3.1f: Slatiaditchealei Yejegodnik, 1814 and 1916. Line 3.Id inoludes Nobles’Bank, 
Poaaants’ Bank and State Mortgage banks; line 3.1f: matutal oredit associations, urban credit associations, 
urban banks and small credit institutions. 

Lino 3.2a : Soma as line 3.10-3.1 f. Only seourities of central government. 

Line 3.2b : Rough ostimatas based on total liabilities of non-hnonoial oorporations of 2.7 bUlion 
roubles (op, cit.) 

Lino 3.2o ! Dividends of non-dnancial oorporations (about .26 billion roubles, op. oit.) capitalized 
at 6 por cent. 

Line 3.2d : Estimate of real estate debt as of 1/1/1913 by V.A. Mukoseiev in A. Raflalovioh ed., 
Ruaaiai Its Trads and Oornttsms, p. 387. 

Line 4 : Katz’s figure (Narodm Dohhod SS8S, 1932, p. 60) for USSR plus allowance of 25 per 
cent for omitted items (services; depreciation). Figure for Empire assumed 25 per oont higher. 

Column (3) : Linos 1.la-1.Is ; Kontrolnie Tsifri na 1928-29 godu, pp. 426 ft.; S. Bosentul, 
Planovoie Khoziaistvo, 1929, I, pp. 308-09. Figures on prices of 1926-26 rofer to October 1. 

Lino l.lf: Rough estimate for 1928. 


Line 1.2 : Estimate of Strumilin (OcherJei Sovietslcoi Mkonomiki, p. 21) of 69.6 billion roubles for 
October 1, 1924 at prewar prices (then equal to 160 per cent of reproducible fixed assets according 
to Strumilin’s e.stimates) increased by about 700 per cent for changes in price level between 1913 and 
1928. {Mkoiiomitcheski Bulletin, ICcniunktumyi Instltut). 

Linn 2 ! Slatistiaohes Bandbueh der Weliwirisohaft (ed. German Statistical Office), 1936, p. 266. 

Lino 3.1a: R. P. Powell, unpublished estimates. 

Lino 3.1o: R. P. Powell, Sovist Monetary Policy (unpublished, Ph.D. Thosis, University of 
California), p. 87. Figures refer to individuals’ deposits; in addition, deposits of organizations of 0.1 in 
1928 and 0.2 in 1937. 

Lino 3.2o: R. P. Powell, Soviet Monetary Policy, p. 78. 

Line 3.2b : la Golov, in Sovietskia finatisy sa XXX let, 1947, pp. 110-11 and 126. 

Lino 6 : Estimates of Bergson, The Seal National Income of Soviet Russia, p. 46. 

Column (4): Line l.lo-l.ld; Rough estimates based on changes in value compared to 1928 
in 1056 prices (Narodnoie KhoHaiatvo, 1959, p. 88; 1937-40 increase assumed proportionol to increase in 
national income, op. cU., p. 77) and in prices (Bei^son’s deflators as derived from The Beal National 
Income of Soviet Russia, pp. 48, 48). 

Lino l.le-l.lf: Bough estimate based on 1928 relotions. 

Line 1.2: Bergson’s estimates of agrioultural land rent of 26 billion roubles. (The Real National 
Income of Soviet Russia, p. 138) capitaUzed at 12-1/2%, plus rough estimates for other land. 

Lino 3.1a, 3.1o: Soma souroes os for 1928. 

Lino 3.2a, 3.2b : Some souroes as for 1928. 

Lino 3.2d: Estimated on basis of 1940 figures of 1.2 biUion roubles (Narodnoie Khosiaistvo, 1960, 
pp. 862-3). Includos only loans on individually owned homes. 

Line 6 : Same souroes as for 1928. 


Columns (5) and (8): Lines l.la-l.lc; 1060: Estimated at 63% of volue of 1069, on basis of 
quantity relation (40%) (Narodnoie Khosiaistvo, 1969, p. 66) and 8% decline in prioos between 1050 and 
1055, based on Bergson’s implicit deflators (op. cit., p. 86). 1969: Soviet Census figures of gross stock of 
capital (Narodnoie Khosiaistvo, 1960, pp. 88 if.) reduced by percontage of “wear and tear mdicatedm 
census, i.e.. 23 par cent for housing, 22 per cent for other structures and 27 per cent for 
Figures are expressed in prices of 1966. which probably do not differ oonsiderably from those of I960. 

Lino l.ld : 1050: Bough estimote; 1069; N. M. Kaplan, in Kconomie Trends in the Soviet Union, 


1963, pp. Ill ff. . ^ ^ 

Lino l.la : Estimated on basis of figures in JlTorodnoie Khosiaislvo, 1980, pp. 92 ff. which do not 

include colleotive farms, but do include immature Uvestook. 



100 


RAYMOOT) W. GOLDSMITH 


Lins 1. If i Eabimatsd on baaU of averaga life of oonsumer durableB of 16 years. Volume of sales 
of oonsumer durables for 1966, 1958, 1069 from Natodnoio Klwdaistoo, 1000, p. 60; for other years esti¬ 
mated on basis of growth rata as given in B. B. Golden. “Reoant Trends in Soviet Personal Inoome and 
Consumption," in Joint Eoonomio Committee, Dimensions of Soviet Economic Power, p. 360. The 1060 
figure is a rough guess making allowance for low level of production of oonsumer durables during 1040 s 

and war losses. . , 

Line 1.2: 1060; Assumed at 48% of lino 1.1, the average of the ratios for 1037 and I960. 

1969: See Table 2, line 2. o, ~ d 

Line 2 : Only monetary gold stock. Estimates based on data in O. Altman. IMP Staff Papers. 

VTI, pp. 421 ff. (1969 value is midpoint of Altman’s 1968 range). 

Line 3.1a: Based on unpublished estimates of E. P. Powell. 

Lines 3.1o, 3.2d, 3.2a : Narodnoie Khosiaistvo, 1966, p. 282; 1960, p. 807; 1060, p. 849. Line 

3.2d is limited to loons on individually owned homes. 

Line 3.1e: Based on estimate of face value of life insuranoe of 60 billion roubles (B. J. Myers, 
in Transactions Sooi.ily of Actuaries, XI, p. 726) and ratio of reserves to faoe value of 20 per cent. 

Line 3.2a: I960;'G. Grossman in B. Beokhart, ed.. Banking Systems, p. 762 for 1951. 1969: 

Bonds sold to public as of 4/1/67 (207 billion roubles, according to A. G. Zverev, Ctosudarstvenoie zaimi i 
vUadi, 1967, pp. 23-26) plus estimated sales to end of 1967 when sales were discontinued. Figures include 
about 110 billion rouble bonds that have been issued to savings banks and insuranoe organizations. 

Line 3,2b: Narodnoie Khosiaistvo, 1960, pp 92-3 (“Creditors” plus ono-half of “Debtors"). 
Line 6 : Estimates of A. Bergson for 1960 {The Beal National Income of Soviet Russia, p. 300). 
Estimate for 1969 is based on Bergson’s figure for 1965 (1184 biUion roubles, loo cit.), N. Nimitz’ ostimates 
for 1066-68 (Rand Memorandum, June 1962); and Soviet estimates of change in national inoome in 1969 
(Narodnoie Khosiaistvo, 1960, p. 152) ignoring possible small price change between 1969 and 1960. The 
absolute figure given for 1969 is 1360 billion roubles (op. cit. p. 163), on Soviet definition of national inoomo. 


TABLE 4. THE AVERAGE CAPITAL-OUTPUT RATIO IN USSR AND TEN 
SELECTED COUNTRIES 
(multiple of gross national product) 



country 

year 

total national wealth 

reproducible 

assets 

tangible 


including 

excluding 

consumer 

including excluding 

durables 


(1) 

(2) 

(8) 

(4) 

(6) 

(0) 

1. 

USSR 

1969 

2.8 

2.7 

2.0 

1.9 

2. 

USA 

1968 

3.8 

3.4 

3.1 

2.7 

3. 

India 

1960 


3.6 


1.7 

4. 

Yugoslavia 

1063 

6.7 

6.2 

4.2 

3.7 

6. 

Eranoe 

1954 

4.1 

3.7 

3.3 

2.9 

6. 

West Germany 

1966 

2.8 

2.6 

2.3 

2.0 

7. 

Netherlands 

1962 

2.8 

2.6 

2.4 

2.1 

8. 

Sweden 

1962 

6.1 

... 

6.6 

... 

9. 

Canada 

1966 


... 

2.2 

1.8 

10. 

Australia 

1966 

4.0 

3.7 

3.3 

3.0 

11. 

Japan 

1966 

... 


2.6 

2.0 


Sources; 


Wealth: Line 1: Table 3; line 2: R. W. Goldsmith, TkeNofionoJ TTeoltk o/the US in the Postwar 
Period, pp. 117; lines 3-11 Income and Wealth, Series VUI, pp. 8. 

Gross National Product: line 1 and Table 3; lines 2, 4-11 United Nations, Yearbook of National 
Accounts Statistics, 1961; line 3; United Nations, Statistioa of National Income and Expenditures, 1066. 
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TABLE 6. CHANGES IN STRUCTURES OF TANGIBLE WEALTH OF USSR 




percent of total tangible wealth 

percent of reproducible assets 

1913 

1928 

1937 1960 

1960 

1013 

1928 

1937 1060 

1969 

1. residential structures 


61 

11 

12 

17 

16 

16 

26 

20 

20 

21 

2. other structures 


13' 

1 



23 

31' 

1 



30 






24 

27 



1 42 

40 

41 


3. equipment 



6. 

1 



10 

13- 

I 



14 

4. livestock 



6 

4 

6 

4 

3 

13 

8 

10 

6 

4 

6. inventories 



a 

8 

13 

16 

17 

16 

17 

20 

22 

23 

0. oonsumor durables 


3 

3 

6 

3 

4 

8 

8 

10 

6 

6 

7. gold 



1 

0 

0 

0 

1 

4 

0 

0 

0 

2 

8. land (inoluding forests) 


61 

66 

39 

34 

26 

164 

128 

62 

61 

36 

^ Do6a not includo farm rasidenoos, which prasumably are included 

in line 

2. 



Smirce : 

Table 3. 












TABLE a. 

STRUCTURE OF REPRODUCIBLE ASSETS IN USSR AND SELECTED 







COUNTRIES 







(percent of reproducible tangible assets excluding consumer durables) 








United 


West 

Yugo- 






USSR 

USA 


India 

Kingdom Germany 

slavia 

Japan 

Columbia Honduras 


(1969) 

(1968) 


(1960) 

(1963) 


(1986) 

(1963) 

(1966) 

(1063) 


(1966) 


(1) 

(2) 


(3) 

(4) 


(6) 

(0) 

(7) 

(8) 


(9) 

1. struotures 

66 

71 


66 

... 


62 

67 

67 

66 


68 

1.1. residential 

23 

36 


26 

34 


29 

25 

17 

16 


23 

1.2 other 

S3 

36 


29 

48 


33 

42 

40 

60 


36 

2. equipment 

16 

18 


14 



26 

16 

22 

20 


16 

3. livestock 

4 

2 


16 

21 



4 

1 

14 


38 






\ 

f- 

12 






4. inventories 

26 

10 


16 

17j 



14 

21 




6. consumer 













durables 

6 

16 


... 

... 


17 

14 

26 

... 


10 

6. net foreign 













assets 

21 

6 


... 

... 


... 

-1 

1 

... 


-12 


1 Gold only. 

Sowce : Column (1): Table 3. Column (2}: R. W. Goldsmith, The NcUional WeaUh of the VS in 
the Poatwar Period, p. 117. Columns (3-8) : Inoome and Wealth Series ylll (1969), p, 8. Column (9): 
Uupnbli^d estimates of E, Tosco. 
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TABLE 7. THE STRUOTILaB OP PINAHCIAL ASSETS IN' USSR AND USA, 1960 




absolute 

figures 

(billion) 

distribution 

(percent) 

percent of 
gross national 
product 

percent of 
national 
■wealth 



USSR 

USA 

USSR 

USA 

USSR 

USA 

USSR 

USA 



(1) 

(2) 

(3) 

(4) 

(6) 

(0) 

(7) 

(8) 

1. 

moneyi 

300 

173 

19 

9 

18 

30 

7 

10 

2. 

savings deposits 

101 

162 

6 

9 

6 

34 

2 

9 

3. 

bank credits, short 

306 

71J 

26 

4 

24 

16 

9 

4 

4. 

bank credits, long 
consumer credit 

42 


3 

... 

3 


1 


6. 


62 

... 

3 


ii 

... 

3 

6. 

trade credit 

166 

85 

10 

6 

io 

18 

4 

6 

7. 

treasury obligation, short 


77 

... 

4 


16 

's 

4 

8. 

treasury obligation, long 

386 

1643 

24 

9 

23 

34 

9 

9. 

atate and local govt, aeourities 


64 

... 

4 

... 

13 


4 

10. 

11. 

corporate foreign bonds 
obligation of insurance 


86 


6 

... 

18 

... 

5 


organizations 

10 

161 

1 

9 

1 

34 

0 

9 

12. 

mortgages 

10 

191 

1 

10 

1 

40 

0 

11 

13. 

claims^ 

1600 

1371 

100 

76 

97 

287 

36 

70 

14. 

corporate stock 

... 

466 

... 

26 

... 

94 

... 

26 

16. 

all financial assets 

1600 

1826 

100 

100 

97 

381 

36 

101 


3 Cunoncy and demand deposits sExoludes consumer credits, 


but includes nil security credits. 

“Does not include Treasury obligations held ^Includes miscellaneous claims 

by social security organization (021 billion). 


TABLE 8. COMPARISON OP FINANCIAL STRUCTURE OF NON-FINANCIAL 
NON-AQRICULTURAL ENTERPRISES, USSR AND USA, 1969 
(percent) 



USSR 

(1) 

USA 

(2) 

1. reproduoible fixed assets, grossi 

68 

67 

2. inventories 

28 

11 

3. financial assets 

4 

22 

a. cash 

2 

6 

b. assets receivable 

2 

10 

0 . other 


PI7 

4. liabilities 

19 

26 

a. bank credit 

14 

4 

b. aocounts payable 

6 

7 

c. other short 


2 

d. long 

... 

12 

6. net worths 

si 

76 

6. total 

100 

100 


ilf net value of reproducible flxod assets is used, share is reduced to 62 per cent 
in USSR and 63 per cent in USA, and share of other assets increased proportionately. 

^If net value of reproducible fixed assets is used share is reduced to 72 per oent 
in USSR and 64 per cent in USA. 

Notes on Table 7 

Sources ; USSR: Table 2 and Narodnoie Khoziaisvto SSSR v 1960 godu, pp. 849 ff. 

USA: Federal Reserve SiiUctin, 1960, p. 939-40. (National ■wealth estimated on basis 
of R. IV. Goldsmith’s figure for 1968 in The National Wealth oj the US in the Postwar 
Period, p. 117 ff.) 


Notes on Table 8 

Sources: Column (1): N. K., 1980, pp. 86, 93/93. 

Column (2): Sw-vey of Current Business, November 1962, pp. 11, 16 (for 
lino 1); Federal Reserve Boai'd, Floto of FundalSamng Accounts, 1946-1960. Supplement 0, 
(for lines 2-4). 




ELEMENTS OF A THEORY OF PLANNING 
By NATHAN KEYFITZ 
Universite de Montreal, Canada 

SUMMABY 

Our argument begins with an examination of the respects in which the 
planners have a social location and economic preferences different from those of the 
mass of citizens in the under-developed country, two aspects of which are important; 
that the planners are part of the m-ban elite rather than the rural aristocracy, and that 
even as compared with the mass of city-dwellers in their countries they take a long-range 
view of problems. We repudiate any view that would locate the planners outside 
of society and make them all-powerful, either gods or demons, below whom the society 
is an inert body to be subjected to manipulation. We address oiu’selves to the problem 
of how and in what degree the planners can impose their preferences. The activation' 
of people by appeal to self-interest seems the simplest method, but even in the presently 
developed countries most committed to free enterprise it is used alongside an appeal 
to duty or altruism, and reinforced by some measure of coercion. In the underdeve¬ 
loped country, as we shall show below, these three forces are more or less out of control 
and puU the citizen in opposing directions, so that in consequence his net movement 
is small. An alignment of the three seems indispensable to development. But as soon 
as one attempts to guide the process consciously by worldng with egoism, duty, and 
coercion, it turns out that these apparently primitive psychological elements are in 
their turn reflections of social groupings; if altrusim is the internalization of the interest 
of the nation as a whole, egoism is the internalization of the interest of some sub¬ 
group of the nation. The developing country is already rich in such sub-group. Some 
of these are traditional—ethnic, caste, village, clan; while others are modern forms of 
association—^professional, industrial, trade-union, military. The condition of deve¬ 
lopment is not—as is sometimes thought—^that these sub-groups be weakened or 
destroyed in the interest of strengthening the nation, but rather that none of them be 
allowed to stand in the way of the development of others. During the course of deve¬ 
lopment there is a steady increase of goods and an elaboration of certain social structures. 
Included among the latter are those groups devoted to physical production of the 
entities which the planners want; these must be strengthened in the competition 
both against less efficient producers and against non-productive organizations. 
Organizations capable of efficient production must be enabled to rise above the rest 
of the social landscape, and to de'vise the rules by which this may happen is the prin¬ 
cipal intellectual task of the plaimers; their main administrative task is to provide 
the capital means to such organizations. The problem of planning is that of the allo¬ 
cation of social power—i.e., capital in the broadest sense—^to such corporate entities in 
order that they may grow to the extent required by the physical needs of development. 
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Tho organizations so favoured inolnde steel miUs, banks, universities, researoh insti¬ 
tutions. It is essential that these he allowed to develop in the maximum freedom 
from rales imposed by outsiders; that the condition for their access to capital for ex¬ 
pansion be exclusively their ability to attain the goal set for them. This may variously 
be the output of steel, the efficient lending of funds to producers, the output of genuinely 
educated graduates, the discovery of new knowledge. The different ways in which 
the growth of such institutions has been favoured by the presently developed countries 
provide instruction on how this can be achieved elsewhere. 

Plaitoinq is possible 

The possibility of economic planning is now generally conceded. Those who 
prefer free enterprise, including the present wi’iter, agree ivith those who jprefer 
socialism that a modern economy can be conducted on either arrangement. “So 
far as its pure logic is concerned the socialist plan makes sense and cannot be disposed 
of on the groimd that it would necessarily spell ohaos, waste, or irrationality.”^ What 
the computing mechanism of the market is able to attain, a set of prices within 
which the action of all the individuals in the market is determinate and in some sense 
rational, can he attained also by planners through the solution of sets of simultane¬ 
ous equations. “We thus derive demand functions for consumers’ goods and supply 
functions of labour and saving, and ... guided by these functions and by its own 
technological knowledge the ministry [of production] will cause appropriate quantities 
of consumers’ and investment goods to be produced.”® It is ironic that this propo¬ 
sition was not discovered by sociahsta but by their opponents, and above all by 
Pareto and Barone.® 

The importance of this theoretical result is less now than when it was first 
put forth, since there are instances of industrialization before our eyes of all shades 
and colours: free enterprise in England and America; paternalistio-military in Japan 
(-with the military aspect dropped after World War II); etatist in Turkey; cooperative 
socialist in Sweden; entirely conducted by the state iu the USSR. There are, of course, 
differences in the rates of progress shown by oountries, but there is no evident correla¬ 
tion between the auspices under which the economy is conducted and the rate of 
its growth. Taking two opposite extremes, W. W. Rostow compares the United 
States and the USSR and shows their parallelism, -with a lag of three and a half 
deoades for the USSR.* 

It is useful to examine a cross-section of data on the several countries of the 
world ill order to reinforce the point that the degree of conscious planning, or one 
kind of planning against another, does not account decisively for differences in rates 

1 Joseph A. Schumpeter, Bistory oj Beonomic Analysis, Oxford Univeisity Press, 1064, New YorkT 

p. 989. 

^Ibid., p. 988. 

^Jbid., p. 987. 

127(0 Stages of Economic Orowth, A Non-Oonmunist Manifesto, Cambridge tTniveraity fresB, 100O, 
Chapter 7, ‘‘Bussian and Amerioan Growth, A Remarkable Parallel," pp, 93-106, 
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of growth. The unequal results of planning in different countries is a fact whose 
establishment need not detain us for long. The United Nations has dedicated the 
most recent of its reviews of world economic conditions to industrialization and 
economic development.® Its compilation of the results of the efforts made in the 
1950’s is unavoidably based on national statistics, and comparison of these suffers 
from the handicap that the industrially underdeveloped countries are also those 
which are statistically underdeveloped; nonetheless it can be assumed that the United 
Nations has secured the most careful compilations available. During the 1960’s 
the average annual rate of growth of manufacturing output was 6% for India, 
compared with 1% for Argentina.® It is true that India planned more seriously 
than did Argentina. But Brazil’s increase was 7% and it planned less seriously 
than India. The Eederal Repubhc of Germany took a good deal of pride in not 
planning at all and rose by an average of 7.6% per year, exceeded by Japan which 
is also a non-planner. The USSR, which virtually invented planmng, claims 11-6% 
per aumim increase in industrial output.’ And the United States, which believes in 
planning for underdeveloped countries but not for itself, increased at 3.6% per annum.® 


PbBI'BBHNOES OB THE PLAKBEB 

All planners have in common, in contrast to their constituents, a long view 
of economic matters. This is one uniformity in a host of differences; it applies to 
such earliest planners as the conservationists in'the United States, who directed their 
attention to the physical resources that would exist in a future beyond what other 
people cared about; it applies to Soviet and Indonesian planners alike — to take 
extremes in the application of effective coercion—in comparison with the perspectives 
of the mass of the people who are to be the subjects of their plana. 

In part the long view arises simply because the plaimer sees himself as a 
member of a profession: in all fields the professional prides himself not so much on 
doing a particular job as on applying to it a technique that has a future and whose 
custody is his career. He uses the individual case as a means to improve his technique. 
The surgeon’s concern is not for his patient as such but for bettering his precision. 
Paradoxically it is the surgeon’s devotion to the long-term improvement of his own 
alfill that will save the patient’s life, not any affection for the patient. The economy 
likewise benefits more from the planner’s detached pride in his craft than from his 
love of his fellow citizens. 

But the long view is imposed also by the teohmcal conditions of modern 
industry which needs capital, and the simultaneous fact that urban and highly capita¬ 
lized industrial production is the only means by which the urban elite as a whok, a 
collectivity with which the planner is invariably identified, can maintain its position 
within the country. In this the motives of the planner wiU overlap with those of 


BTFoWd Moonomio Survey, United Nations, 1962. 
Blind., p. 36. 
rlbid., p. 07. 
ajbid., p. 63. 
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the entrepreneur in the early phases of a system of free enterprise; both are in effect 
in competition with rural folk who are spinning, weaving, beating out iron knives. 
Ultimately somehow the capital accumulated in the city will win over rural methods; 
the displaced peasants, of low productivity in the countryside, will come to the city 
and take higher-productivity jobs. In the early stages it is perfectly permissible 
to contract rural artisans in a system of home industry—found even today in countries 
as advanced as Switzerland and Japan—but this is not typical of the plamier’s effort. 
To secure a firm position based on decisively higher productivity he needs to command 
overwhelming amounts of capital in the form Of buildings and equipment. 

It follows from this that the planner’s need is for low rates of interest. If 
people are ascetic and live well within their earnings, this condition will be met. Limits 
were set on consumption in England, Japan, and the USSE in their crucial periods 
of capital accumulation, either by a puritan ethic, or by restriction of purchasing, 
or both. Asceticism, like some other essentials of development, does not always 
offer an attractive exterior; the close-fisted French peasant who put his savings int(^ 
government and industrial bonds was nevertheless an important agent of development. 
People who are open-handed in their personal affairs do not lend to the planner but 
compete for resources with him. The competition can easily force interest rates 
up as high as 50% or more per annum. Most governments, even those not well 
inclmed towards planning, have laws against usury on the books; they want the industry 
of their country to have the use of the money rather than people who would apply 
it for consumption. A running competition is going on everywhere in Asia between 
the planner and the peasantry, characterized by shorter time-preferences on the 
part of the peasants and constant effort on the part of the planners to build institu¬ 
tional fences—for instance savings banks—to contain any resources which might 
be saved, so that these may be channelled into production rather than allowed to 
slip back into consumption. 

The planner’s capital 

It is fortunate that money capital and the real resources which it can command 
is but a small part of the assets of which the planner can dispose. Homans’ definition 
of capital suggests a vast extension; for him capital is anything that allows one to 
“postpone actions leading to some immediate reward in order to undertake others 
whose rewards, though potentially greater, are both uncertain and deferred.’’® Money 
satisfies this definition in the degree in which the currency can be trusted. A stock 
of food permits it also, since by means of it one could attend to work of capital 
construction undisturbed by the need to sow and harvest the grain for one’s bread. 
Adam Smith was very clear on this point; he says of the producer under a regime 
of division of labour that “a stock of goods of different kinds must be stored up some¬ 
where sufficient to maintain him, and to supply him with the materials and tools 
of his work,’’ until such time as he completes his product and sells it.“ But in the 


"George C. Homana, Social Behaviciir; Its Elementcyry Eorms, Harconrt, Brace and World. 1001, 
loThe Wealth of Iflations, Modem Library, 1937, p. 269. 
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underdeveloped country it is not the modernizing elite which ooutrols stocks o£ 
food but rather the peasantry. The fact that the food—which constitutes at once 
the chief consumers’ good and the bulk of working capital—is not initially in the 
possession of the planners, or of the urban elite, but in the storage bins of the 
peasantry or of their landlords enables us to identify a main political and social 
problem of planning in any country which is at the start of development. 

Whatever means will permit the urban elite to gain control of this food, 
and then to issue it to people on suitable conditions, constitutes capital in our wide 
sense. The encadrement of India by the Indian Civil Service in the 19th century, 
like that of the USSR by the Communist Party in the 20th, along with whatever 
apparatus of law legitimized authority and so made it more effective, constitute such 
capital. The organization to secure deliveries of food from peasants was supple¬ 
mented in the USSR by non-peasant production of food on collective farms; the use 
of tractors and other machines permitted a diminution of the application of force 
to the human factor. Tractors are a partial substitute for encadrement. 

The essence of the several forms of capital is that they are transformable 
one into another, and in the successive transformations lie the possibilities of net 
gain. The organizational network, encadrement, can be transformed into stocks 
of food delivered into urban warehouses; these stocks in turn can be offered to workmen 
who will build the brick waUs of a factory, or they can be sold abroad in order that 
the factory may bo equipped with foreign machinery. There is much room for 
research as to the means by which the urban elites of the developing countries have 
been able to extend their power in the interest of development, and the successive 
conversions of power from one form into another by which it is steEvdily increased. 
Eor the change from organization to food and from food to construction is only a 
beginning. The factories onne built can produce a stream of goods; these can include 
such consumers’ goods as shoes, clothing, and bicycles; consumers’ goods strengthen 
the organization in the measure in which they are allotted to the cadres. The cadres 
would thereby by spurred to put more pressure on their peasants to secure more 
of the next crop. But an alternative cycle of transformation is to use the goods 
directly to reward the peasants for their productive efforts—in other words, encourage 
a free market whose functioning would gradually dispense with the need for the 
encadrement. This cycle is, of course, iUustrative only; it is presumably one of many 
which the elite would employ as their means of planning development. 

Our liberal upbringing must not cause us to forget that power is an unavoidable 
constituent of the process. Eor power is “the generalized capacity to mobilize resources 
in the interest of attainment of a system goal [and] the generation and utilization 
of power constitutes one of the fundamental functional imperatives of any social 

system. 

^Taloott Parsons, “Sociologioal Approach to the Theory of Organizationa, II." Adminhtralwe 
Science QuaHerly, Vol. I. No. 2. September 1950, p. 226. 

laprank H, Knight, The Boonomio Order and Beligion, Kegan Paul, 1948, p. 48 
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ThB PlAjriirBB’S instbttmbnts bob acting on the individtjal 

This description in terms of the diverse forms of capital is in one respect 
too abstract. How do the process and the organizations gear into the individual 1 

I suggest that for present purposes we need to recognize only three ways 
of getting people to do things: sdf-intereat, duty, and force. We can offer a person 
rewards, we can appeal to bis conscience, we can threaten him with punishment. 
These are slightly different from Taloott Parsons’ coercion, inducement, and 
“therapy’’^-® and less detailed than a list due to Robert K. Merton,^ but they will 
serve our purpose. 

Self-interest. A large library which includes some of the most solid work 
in social science has been devoted to the ways in which the pursuit of ego’s self- 
interest, as interpreted by him, can converge with the self-interest of alter and tertius 
who are apparently in opposition or competition. The resulting interplay ensures 
not only that the things which need doing by society get done, but that they get 
done with the allocation of the smaUeat amount of resourcesin a kind of automatically 
computed optimum. The economizing process is so sure and effective that no one 
needs to plan it in detail or even he aware of its existence. It ensures stable progress 
whose high degree of continuity and certainty is the result of tying the economy, 
as Adam Smith said, not to the noblest but to the strongest motives of men. We 
depend for our bread on the self-interest of the baker, not on his benevolence. The 
workability of such an arrangement, however, depends on certain indispensable 
items of pre-existing culture, and no one has established exactly what they are, let 
alone how widely distributed. They certainly include a, framework of formal law 
(rather than substantive justice) among their preconditions. The job of govern¬ 
ment is to ensure that as little profit as possible is secured by means other than 
effective production. Hence laws against gambling, laws which require the railways 
to carry the goods of all individuals at the same charges, laws against monopoly, 
laws which grant property in inventions. 

The Soviet planners have made constant use of the conception of man as 
BjH animal who will maximize his interests, though they have by no means assumed 
that the efforts of individuals will aggregate in such a fashion as to suit the ends either 
of the regime or of the nation as a whole. Incentives apply in the domain of con¬ 
sumption as in that of work.^® At the lower levels it appears that the average worker 
actually receives about double his standard wage in all, the excess being progressive 
piece rates for over-fulfilment of his work norm.i® Aleo Nove studied the differentials 
between skilled and unskilled workers in the same industry and found these to be 

Sooiological Approach to tho Theory of Orgonizationa, I," Admvniairative Science Quarterly 
Vol. I, No. 2, June 1066, p. 70. 

“‘'Patterns of Influence,” in Paul P. Lazarafeld and Frank N. Staanton (Eda.), Commurvications 
Research, 164S-9, Harper and Bros., 1940, p. 218. 

i"B. W. Davies, Levehpmetit oj the Soviet Budgetary System, Cambridge TJniversitv Press. 1068 

p. 287. 

loChai'les B, Walker, Modem Technology and Civilization, MoGravr-Hill, 1962, p. 394. 
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much greater in the USSR than in western countries : about 2.8 :1 on the average, 
compared with 1,3 :1 in England.^’ Though Stakhanovism is largely gone, the 
mining industry where it started and where inoentives are badly needed shows a 
differential of 3.2 : 1. The ideal of Socialist competition remains in all industries.^ 

Socialist incentives frame the activities of the industrial manager ; here again 
pay increases and bonuses are less automatic and more dependent on personal effort 
in the Soviet Union than in western countries. Joseph Berliner cites figures for 1964 
showing that in the iron and steel industry managerial personnel earned bonuses ave- 
raging 61% of their basic income, while at the low end, in the food industry, the 
average was 21%. 

If a young person decides to find ernployment in the electrical machi¬ 
nery industry rather than in the furniture industry, the difference in basic 
salaries in the two industries may well have been the decisive consideration. 
...But once in the job, the salary does not vary according to whether 
one operating decision is made rather than another. When the manager 
decides to put one order into production ahead of another, or to substitute 
one material for another, it is not his salary he is thinking about. It is usually 
the size of the month’s bonus that will depend on the decisions taken.^® 

The Soviet planners are if anything over-eager to frame prices of materials 
and of final products in such fashion that the “profits” which will accrue to managers 
will be an incentive to them to do what the plan requires. They load so many incen¬ 
tives into the system that people find it hard to calculate the advantages for them¬ 
selves which the planners believed they were embodying. If the manager of the 
diesel plant Spirit of the Revolution gets so much for each increment of total produc¬ 
tion, and so much for each increment of profit, and so much for having no accidents 
in the plant, and so much for surpassing some measure of quahty, he loses track of 
where his interest lies ; the signals which the planners are trjdng to send him become 
attenuated. Sometimes they signal the wrong thing. Berliner teUs us that “the 
Commissariat of the Iron and Steel Industry...once introduced a system in 
which managers could earn a bonus of 50% of the value of fuel saved and 15% of the 
value of materials saved. The system may well have turned a good deal of effort 
away from materials to fuel.”*® At best the incentives require to be reached by “stor¬ 
ming” at the end of each month. But all these defects become known and periodic 
efforts are made to simplify the signals. 

If money is the principal signalling system in any modern economy, it is not 
the only one. Planners can show their gratitude by differentiated uniforms, 
by medals, by pubHo receptions for especially ardent workers and managers and 

].T“The Worker and His Livelihood,’’ in Alex Inkeles and Kent Geiger (Ede.), Smiiet Society, Hough¬ 
ton Mifflin, 1961, p. 386. 

isibid, 

io“The Situation of Plant Managers,” in Alex Inkeles and Kent Geiger (Eds.), Soviet Society, Hough¬ 
ton Mifflin. 1961, p, 366. 

^oJoseph S. Berliner, “A Problena in Soviet Business Administration,” AdminUtratwe Science 
Quarterly, Vol. I, No. 1, June 1966, p. 100, • 
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public ceremoniea in their honour. Moore speaks of 19 grades of authority and pres¬ 
tige marked out by uniforms in the coal industry.®^ The advantage to the economy 
of uniforms and medals over payments in money “with which real goods may be bought 
is very clear : consumers’ goods require allocations of equipment and labour which 
inevitably reduce output of producers’ goods. Automobiles made to pay labour 
reduce to that extent the output of machine tools. Walter Galenson reports that 
“the Pakistani worker...is as much motivated by traditional values of prestige 
and honour as by monetary incentives,”^® and draws the same conclusion : if the 
non-pecuniary incentives can be properly utilized they may mitigate the severe im¬ 
pact caused by introducing a pure wage-incentive system into an economy not yet 
geared to the generation of a sufficient quantity of consumers’ goods. A means of 
heightening every fonn of stimulus—the monetary as the honorific—is the cultural 
separation of the holders of high status from the mass of the population, with some 
tendency for the different styles of life to constitute separate marriage groups.®® 

In practice self-interest is never the interest of the single individual, but rather 
the interest of a sub-group of the group in question.®* At the very least the man 
who is said to be working for himself is aiming to improve the financial and social 
position of his family, but even this is in general too narrow a statement. The profit 
position of a firm—in the United States or the USSR—is m the interest of the mana¬ 
gers in a degree which would not be explained whoUy by reference to the part of the 
profits which is paid to them personally. The fact that they can arrange for an out¬ 
put of higher value than the input they use is what gives the collectivity of the firm 
the claim on society for the resources by which it may continue in operation, whether 
under capitalism or communism. Every member of the concern wants it to have 
a strong claim to the resources of society. Managers are so selected as to be especially 
sensitive to the interest of their firm, and this sensitivity is increased by the influence 
of the people they meet in their daily round. The manager of the Soviet enterprise 
that over-fulfils its quota has the right to place a certain portion of his profits in a 
fund usable at his discretion to provide certain kinds of facilities to his employees— 
housing, paid vacations, etc. The disposition of such funds directly strengthens his 
position with his employees and makes it easier for him to call upon them for extra 
effort the next time storming is required to attain the monthly target. Tho atain- 
ment of sensitivity to the profit motive is part of the process of development, perhaps 
the main part.®® 


Altruism or goodwill. However, even those who are not too squeamish to 
hang theii- social theory on the strong—which are broader than egotistical—motives 
of men often consider that the use of these motives is ineffectual: it brings too slow 
a response, or the wrong response, among men not educated to their own interests. 


239. 
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And education takes time. Why not go. about the matter more directly 1 Every¬ 
body wants development, it is assumed; why not take advantage of this common 
interest to secure the necessary capital accumulation and toil ? We will aU work 
together to secure what all of us want. The function of the plan is to say what it 
is that each of us will inevitably have to do sooner or later if development is to be 
secured, and to urge us to do it quickly. The plan speaks also of aggregate consu¬ 
mers goods production and so is a promise of reward in the form of a higher average 
income at the end of the plan period, but the reward is a collective one, no specific 
shares being promised to individuals. Full advantage is taken of modern means 
of communication which bring the collective tasks to the attention of the people who 
wiU have to perform it, creating a loyalty to the Plan as such. One should not under¬ 
estimate the genuine altruism by which people are motivated in every society ; in 
modern western society there are a number of points at which it has been thoroughly 
institutionalized—for instance in the “solidary collectivity...between doctor and 
patient when the patient is being treated.”*® 

Can a society work on this kind of goodwill throughout—without the spur 
oi profit nor the fear of punishment 1 That of classical India seemed to do so, and 
not only persisted for thousands of years but was highly successful. Its economic 
mainspring was duty. The duty of the Barber was to out his clients’ hair; of the 
Potter to make their clay jars and pots; of the Watchman to stand guard at night. 
The clients were typically Farmers ; it was their duty to divide the harvest and pro¬ 
vide some of it to each of the family servants, not in payment for services rendered 
but so that all might live. The system was durable; it had elaborate social means 
of preventing the ingression of that self-seeking which in modern times has converted 
services and goods into commodities on the market. It was reinforced by all the sanc¬ 
tions of rehgion ; the man at the low end of the caste scale was there because of mis¬ 
demeanours in an earlier existence. He had only one remedy : to do his duty faith¬ 
fully so that in his next existence the turn of the wheel would be more favourable. 
Pure reciprocity prevailed,*’ and exchange played a minor role. 

The collection of sentiments that characterized ancient India appear often 
enough today, and attempts are made to combine these with elements of exchange. 
Among the several Asian leaders it is perhaps U. Nu who appeals to duty and goodwill 
most explicitly and most copiously. 

For our masses to come up to the standards of living befitting the 
natural wealth of our country we must all work to the limit from this day 
and hour. If we aU resolve to do so, with one mind, I shall predict that within 
five years at the longest, this country of Burma will see once again such a 
golden age as Pagan, in the days when Shin Issa Gawna was exercising the 
magic of his alchemy,*® 


aoTaloott Parsons and Neil S. Smelser, Economy ami Society, Free Press, 1966, p. 162. 
aiKarl Polnnyi and others, Trade and Market in the Early Empires, Free Press, 1960. 
asProm Towards Peace and Democracy, quoted in Hugh Tinker, The Union of Burma, Oxford Uni- 
versity Press, 1967, p. 94. 
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Unfortunately various elements of self-interest have become institution¬ 
alized since the golden age of Pagan, and .the individual Burman is distracted from 
that single-mindedness which may have been possible in earlier times. National 
plans may be more elaborate than this oratorical proposal of U Nu, but where they 
do not take account of the institutions and incentives which actually exist in the 
milieu where they are to he implemented, they may have an effect which is hardly 
more enduring on their audience than the excitement aroused by such a speech. 

The awkwardness of the preceding classification reveals some of the difficul¬ 
ties of an analysis of motivation. I put medals under incentives, suggesting that 
the Soviet hero of labour would work to get one for himself, just as he would work 
to get money or a Buick. But from another point of view the medal is simply a token 
of the fact that the hero has worked hard at doing something which the planners 
deemed to be in the interest of the whole collectivity—it is a testimony, therefore, 
to his altruism. And conversely, the profit or the overtime pay that the American 
puts into a car or house has at least in part the function of announcing his producti¬ 
vity. And what about the Indian who by virtue of his desire for a better place in 
the next world is moved to carry out a disagreeable but useful task in this one 1 
Is he motivated egotistically or altruistically ? 

Force. Perhaps a clearer separation can be made between either of these 
and force or coercion. “La contrainte—‘ce bien dconomique oublid,” exclaims Fran¬ 
cois Perroux.™ Kenneth E. Boulding suggests a symmetrical relation : “An exchange 
system is based on a transfer of goods, a threat system on the transfer of‘bads.’ 

We will not work out here an economics of force, but assume that this can be done. 
Pressumably one would have to include the threat of force, just as in a consideration 
of inducement or self-interest systems one includes the promise of a weekly salary 
which, when it materializes on pay-day, is in the form of money which in turn is only 
a promise of goods. The promise of goods can be weakened by inflation of the cur¬ 
rency ; the threat system can be similarly inflated when those who make the threats 
do not have the power to make good in a sufficient number of instances. Unconvin¬ 
cing threats, like unredeemable money or vain promises, are issued by a government 
under strain because its responsibilities exceed its authority; its constituents expect 
from it a performance that they wiU not permit it to attain. It is interesting that 
the legitimate use of violence is everywhere a monopoly of the state ; in an age when 
violence is repugnant the state is sufiSciently above all other institutions that it stands 
virtually alone as the repository of this one of our three means. Within varying 
limits all groups within the state and aU. individuals are entitled to use the first two 
of our three modes for influencing individual behaviour ; the state alone is entitled 
to use all three. It is presumably in part strength derived from this monopoly of 
force which people have in mind when they assert that because the of develop¬ 
ment is so difficult only the state can carry it out. 

a»Cited by Andr6 Marohal, Za Penaie 4oonomique m France depuie 1946, PreaseB UmversitaireB do 
France, 1963, p. 92. 

»o'‘The Relations of Economic, Political, and Social Bysteme,” Social and Mconomic Studies, Vol. 
Ill Ko. 4, December 1962, p. 361. 
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Aside from all moral considerations, this is the one of our three instruments 
which is perhaps the most limited in use. In the first place, and to the regret of ty¬ 
rants in all ages, only so much force can be applied to any individual; after that he 
dies. But long before that point he ceases to do his best work. As Arnold Toynbee 
says,®^ it is possible by force to make a galley slave row or a plantation worker hoe, 
but most of the jobs in industrial society are more skilled, and skilled work cannot 
be exacted by force. The Soviets made absenteeism a criminal offence in the 1930 ’b,®® 
but during recent decades the law has been enforced less and less, and in 1956 viola¬ 
tions of labour discipline ceased to be criminal offences.®® 

Nonetheless there is a way in which force is very usefully (from the viewpoint 
of the planners) added to the complex of motivations pushing and pulling the Soviet 
manager. The latter needs to make an illegal purchase of materials in order to attain 
his target; he finds himself in the position where if he is successful all will be forgiven, 
but if he fails his “crime” will be discovered and he will go to jail.®* No stronger 
subjective pressure to succeed could be devised. 

In comparison with the psychological ingenuity of this use of force by the 
Soviets—this is not the place to discuss its morality—the use of force in hberal socie¬ 
ties is restricted to certain boundaries of the area of action. The Economic Develop¬ 
ment of Malaya mentions forfeiture of land as a penalty for non-use of it.®® India 
1902 discusses “tioketless travel” on the railways and its punishment.®® It is ques¬ 
tionable whether these add as much to production as their enforcement deducts. 


The alignment oe sble-intbbest, duty, and oobboion 


In discussing the three elements of motivation separately we have arrived 
at what seems at first glance the essence of any attempt of the planners to get develop¬ 
ment under way—the aUgnment of these impulses. Self-interest, duty, and coercion 
must all impel the individual in the same direction, and that direction must be mate¬ 
rial production. In the west this seems to have been associated with changes in 
religion whose cause is as difficult to ascertain as their effect was clear and beneficial. 
For Calvinism, the destiny of each one of us is looked in the transcendental, to be 
finally made known only after our participation in this life is over ; in the meantime, 
however, heaven may give a sign that we are predestined for salvation by causing 
our worldly affairs to prosper. Fatalism of this variety in no way inhibits striving 
in the world, but on the contrary encourages it mightily ; heaven shows us to be of 
the elect both by giving us the energy to work hard and by blessing our efforts 

aiOitod in Chovles B. Walter, Modem Technology and GiviHzaiion, McGraw-Hill, 1962, p. 347. 
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with success. Though good works themselves create no merit directly in the divine 
record, they do testify to the sincerity of faith and the gift of grace. Because wealth 
has no interest for its own sake, intensive striving is accompanied by an asceticism 
which greatly supports saving and capital accumulation. Evidence of success both 
brings the admiration of other men and is seen as a service to them ; hence self-interest 
and duty to others are combined in favour of production. And a further impulse 
in the same direction is given by threats : since the person who has not succeeded 
shows thereby that he does not have the favour of heaven, it is permissible for men 
to treat him severely, or at best to disregard him. This religious impulse towards 
asceticism and material achievement was found at its height in 16th century Geneva, 
17th century Scotland, and 18th centuiy New England, and it provided an essential 
background for the Industrial Revolution in which all three means of persuasion were 
applied in the same direction—that of organizing material progress. 

The Soviets have achieved the same alignment of pressures on the individual 
through their purely terrestrial framing of the environment within which his action 
takes place. How the regime plays on all motives is seen in Joseph S. Berliner’a 
remarks on the Soviet manager : 

The director of a coal mine, for example, whose base salary may be 
about 10,000 rubles a month, would earn a total of 26,000 rubles in any month 
in which he overfulfilled his plan by 6 per cent.,,Personal advancement, 
public recognition, and all the prestige which the state can officially confer 
or channel are available to the manager who regularly overfulfils his plans. 
Demotion is the usual lot of a manager who proves incapable of meeting pro¬ 
duction targets. ... Soviet managers work hard, not only in terms of 
their hours of work but in the energy and worry they devote to their jobs.®’ 

Eurthermore, a kind of ratchet keeps up the pressure—the succeeding plan 
target is raised if the present one is overfulfilled. Turnover—most of it involuntary 
—is a measure of the pressure. “In the coal industry, for example, about 40 per 
cent of the heads and chief engineers of the mines and some 60 per cent of the sector 
managers change each year.” Gliksman also stresses the combination of self-interest, 
ridicule, force, ideology : “Recognizing that men's impulses never stem from a single 
source, the Soviet policy has been to apply a combination of all the approaches out¬ 
lined.”®® 

The first part of the thesis of this paper, then, is that planning systems may 
be discussed and their effectiveness considered in terms of the degree to which the 
planners are able to ensure that the three sorts of impulse move people in the same 
direction—that the forces of egotism, altruism, and coercion are aligned. Instances 
where planning does not work are due to absence of authority, of skill, or of will on 
the part of the authorities to make concomitant and suitable use of egotism, altruism, 
and force. In one case the instrument of alignment was religion; in another it was 

»''“A Problem in Soviet Bnainess Adminiatration," pp. 90-91. 
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the enoadrement of an entire country, including every factory of any importance, 
by the Communist Party. Every manager and every worker was aware of being 
closely^ watched by other men, if not by God. The likelihood that virtue or negli-, 
gence in production would be overlooked was minimal. The Communist system is 
tight enough that the individual is entirely surrounded by it; there are few cracks 

through which he can make a profit by doing things that the regime does not want 
done. 


How different is the condition of an underdeveloped country. The citizen 
who is a public servant is urged to do his job, but he gets neither material rewards 
nor genuine respect from his fellows for doing it. Material incentives on the other 
hand are provided unintentionally for doing things which are hardly contemplated 
by the national plan—like selling import permits, or other forms of corruption. The 
public servant comes to have an interest in economic restrictions of every kind so 
that ho can trade on the loopholes in them. The authorities constantly make appeals 
to his altruism and patriotism; no one can say this is a weak force, but it can be 
offset by a material interest which puUs in another direction. The spontaneous ad¬ 
miration of a man’s neighbours is drawn not by his being a good citizen and obeying 
the regulations but rather by material success however attained ; the demonstration 
effect determines people’s standards for judging their fellows, and not official exhorta¬ 
tions. To correct this situation by bringing force to the help of an orientation to the 
national collectivity—putting an offender in jail—is only possible for a strong and 
effective government; an underdeveloped government may put a few offenders in 
jail, but cannot be certain enough of catching the rest to influence general opinion 
and morality. 

The individual who falls under the stress of contrary forces is not peculiar 
to the underdeveloped countries of Asia. In I7th century Scotland the magistrates 
fought the high price of wheat by ordering every farmer to bring to market all the 
surplus grain in his iiossession beyond what was needed to keep his family until 
the next harvest, but the contrary force of market rewards for disobeying this injunc¬ 
tion made it ineffective.®® Such a criss-crossing of motives with the resulting check 
on production is not to be found in either the severely administered totalitarian eco¬ 
nomy or the liberal economy; it is a special hazard of the emerging country—Euro¬ 
pean or Asian—which is not yet either capitalist or socialist. 

Thus the environment of the individual pushes him in various directions at 
the same time. The exhortations of his government play on his altruism, i.e. his sense 
of the whole national community ; the temptations of black-market profits play on 
his loyalty to his family, to his particular ethnic group or other coUeotivity smaller 
than the nation. The threats by which a government which is relatively weak 
tries to coerce him in the interest of the nation and away from the interest of any 
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smaller collectivity lack tko high, probability of execution, the severity, and the 
grounding in the mores on which effective coercion depends. But now we must pass 
from the forces acting on the individual to their homologue, as Parsons calls it, in 
the community. Individual motivations arise in social activities. 


IlTDIVIDtJAL MOTIVES AHE RELATED TO SOCIAL STRUCTURES 

We have spoken as though planning was a matter of the manipulation of 
individuals. In fact this is a very incomplete—as well as morally repulsive perspec¬ 
tive ; the actions of individuals within groups are responsible for the meanings which 
take shape in their minds and without which they cannot be influenced through the 
means wc have mentioned, or through any other means. A medal awarded by the 
state will be an incentive in the degree in which it is interpreted as such by the reci¬ 
pient and his associates. Their praise—or mockery—will gear into ego’s motivation 
system. What is true of medals is true of money and goods—they must be inter¬ 
preted as symbols of the gratitude of the collectivity for good work done on behalf 
of all. If people can only he induced to work by the intrinsic material value of the 
goods they are offered, then development will never take place—it will be too expen¬ 
sive, for there are not enough such goods available in its early stages. In tho study 
of the three sorts of individual motives as they act in practice, it is necessary to look 
at what we may call the social environment, a terrain which is not geographical but 
organizational, of the underdeveloped country. 

The social terrain becomes increasingly differentiated. The social terrain of the 
presently imdeveloped countries is already richly marked both by tradition 
and modem forms of grouping. Consider the people living in an Asian village, a 
territorial collectivity important for a number of purposes. In addition a group 
of villages may be related to one another in having a common landlord with various 
sorts of property and non-property relations to his tenants. As a minimum he will 
collect the taxes they owe, along with a commission for himself; he may dispense jus¬ 
tice in regard to certain matters ; he may provide tools, seed, loans, and food. Aside 
from this the iieasants may be formed by caste regulations into conscious homoge¬ 
neous occupational groups. They are hkely in addition to be members of a religious 
community, and will certainly be oriented to smaller and larger kinship groups. To 
describe these organizations in detail, along with the sets of ideas associated with them, 
would be to describe a peasant society. 

But to talk seriously about economic development one cannot stand as far 
back in history as we have done in the preceding paragraph. The classical peasant 
society has evei’ywhere been altered by colonial contact, as well as by post-colonial 
social change. The groupings which made up unspoiled peasant society all survive 
in one condition of repair or another, but today they exist alongside of modern forms. 
New syncretistic religious bodies; pohtical parties; pohtical protest movements 
that have not yet become parties ; the following of an important individual in a village 
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or town, whicli acts in common defence and can be called a faction trade unions ; 
members of a housing block; producer, consumer, and credit cooperatives; govern¬ 
ment agencies ; military detachments which engage in a continuing task over a long 
period ; schools and universities ; all these and many others are today superposed on 
the original peasant configurations. The newer groupings are distinguished from 
the older in permitting more individual mobility; they encourage a person to consi¬ 
der where he stands in a number of social hierarchies, and they incite him to try to 
climb to a liigher level; he sees how his progress in one of the hierarchies may help 
him in the climb through another. A vast pressure of upward mobility is created 
by these modern structures, especially in the large cities of developing countries. The 
personal ambition which is stimulated in its turn promotes further structuring ; a 
man whose ambition has been aroused by his attempt to rise in a political party, and 
then frustrated by insufficient opportunity within it, will go out and found his own 
party. It is by this process that an ambitious urban elite is created in all the great 
cities of the world, an elite which everywhere provides the chief push for economic 
development. 

The, groups block each other. Now this congeries of groups pull in different 
directions in such fashion as to prevent each other from moving. The underdeveloped 
country looks to an outsider as though it is lacking in dynamism. This is a false im¬ 
pression ; its citizens are ambitious ,* they are working hard as individuals and in 
association; if they have fewer professional organizations they may well have more 
political ones than the advanced country. But the organizations block one another. 

As an example consider what we may caU a constellation of interests having 
an area reference, those groups and persons having a common stake in a certain loca¬ 
lity. The interests clustered about the harbour of Colombo in Ceylon will serve as 
an example ; they include the stevedores who load and unload cargoes, and the mana¬ 
gers and owners of the stevedoring agencies; the harbour management itself, an 
agency of the state but not thereby slavishly identifying its interest with that of the 
state ; the owners of warehouses in the neighbourhood of the harbour ; other real 
estate interests in the city of Colombo; its news-papers, city council, etc. We can go 
a considerable distance in ever widening circles without ever fully taking in all the 
interests that belong to this constellation. It is enough here to note that they are 
extensive but much smaller than the nation of Ceylon. 

Now from the widest viewpoint it is highly desirable that the nation not be 
dependent on a single harbour. Quite aside from the danger of an emergency, day-to- 
day economy dictates that there be a number of points of entry into the country. 
The report of the International Bank for Reconstruction and Development, undoub¬ 
tedly the most thorough single study of the economy of the island ever published 
between two covers, is emphatic on this, and proposes Galle as a second harbour. 
“For both strategic and economic reasons the long-term development of GaUe harbour 
into a modern port providing safe anchorage in all weathers ought, we believe, to 

‘oOsoar Lewie, Village Life in Northern India, University of Illinois Press, 1968, Chapter 4, 
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be continuously borne in mind.”^^ The reason for this recommendation is that “Guile 
is the principal town of the highly productive Southern Province. Because of the 
[present] limitations of the port, most of the region’s imports and exports are routed 
through Colombo. 76 miles away. If any appreciable volume of trade were to be 
diverted to Galle there would be a corresponding decrease through Colombo.” 

This diversion, a merit to the IBRD team which is studying Ceylon as a whole 
and observes the overcrowding in Colombo and consequent delays to shipping, is 
a demerit for the constellation of interests to which I have referred. In this regard 
the situation is similar to that in the developed world; New York did not want a 
seaway that would bring ocean traffic to Chicago. The difference between the deve¬ 
loped society and the underdeveloped one is that in the latter the institutional channels 
for the free assertion of new interests have not yet been created ; such new interests 
us arise are weak and readily blocked by existing interests. Development consists 
in the arrangement of means by which deadlocks can be broken to the advantage 
of new organizations. 

The groups in the interior of the national state of which we are speaking 
include some who by their very nature oppose the goals of the planners. Landlords 
exercising various sorts of feudal authority are the most prominent of the traditional 
forces, and much of the energy of the urban elite is devoted to uprooting them. The 
interest of the landlord is the opposite of that of the urban elite ; he wants a weak 
government so that he can sell his surplus crops abroad and use the proceeds for such 
luxury consumption as cars and foreign travel. To build local industry which will 
ultimately produce cheap goods for mass consumption interests him not at all. In 
the measure in which ancient modes of cooperation continue, the landlord has his 
peasants on his side ; even if they are sophisticated enough to reject his exploitation 
they are not sure how much better off they will be under a development-minded elite 
t^hose promise to raise their income is far in the future. In the peasant perspective 
this promise is hidden by the much more imminent austerity of the saving and invest¬ 
ment wliioh are a pre-condition for development. Similar analyses may be made for 
privileged castes and other traditional groups wliich see themselves as likely to suffer 
at least short-term material losses through energetic development, and who even 
in the long run would lose in relative position because of the more rapid advance of 
those presently below them. But there is no need to elaborate on this theme since 
everyone is aware of it. 

It IS less apparent that modern sorts of organization can constitute roadblocks 
of a similar kind. The matter is complicated to express because any given type of 
organization can spur or defeat development. We spoke of the constellation of in¬ 
terests around Colombo harbour as having enough power in the national society as 
a whole to defeat the development of a rival harbour; that this is possible is due to 
the centralized fiscal system. On the other hand, the six major ports of India engage 
i^ive competition for traffic, despite the fact that they are all under the control 

um Memomie Development of Ceylon, Johns Hopkins, 1963 p. 624. 
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of the national government and three of them are run direotly by the Central Govern - 
ment. One assumes that the attractions of monopoly are not lost on any of them; 
all would presumably like to block the others; evidently none is in a position to do 
so.^® This duality of modern types of organization is seen clearly in trade unions : 
on the one hand these are nearly indispensable means of securing the recruitment and 
commitment of labour ; on the other they can advance the cause of labour to the point 
where management is defeated in its attempt to produce, It would be instructive 
to compare in detail the means used to overcome this difficulty in the United States 
and the USSR. 

And what about the struggle between a central government and particular 
ethnic groups—that of Indonesia and its Chinese citizens, Ceylon and its Tamils, 
or India and its Marwaris, Nagas, Nayars, etc ? The situation varies greatly among 
these oases, the only common element being the obstacle to the desired unity of the 
state presented by the culturally differentiated elements. The members of these have 
a consciousness of themselves as a group, by which the loyalty they bear to the state 
is in greater or less degree attenuated. In relation to the state this loyalty to a sub¬ 
group is called selfishness. With more or less insistence the modernizing elite have 
taken the view that the state can tolerate no rivals, and have tried to block any that 
appeared. Presumably a better poUoy would be to admit the several sub-national 
elements to open competition and arrange that the focus of competition be production. 
If the Chinese of Indonesia are getting rich on usury, block that by all means, but do 
not stop them from becoming rich on manufacturing. Since for the time being they 
have little identification with the state, it is even leas possible to call on their altruism 
than on that of the members of the majority culture; one must harness their effort 
by the attraction of self-interest. At least one Indian scholar, M. N. Srinivas, sees 
a hierarchy of groups and of values. “A man stands for his village in relation to other 
neighbouring villages, his taluka in relation to other talukas, and so on...He 
is also an Indian in relation to non-Indians...Tensions and conflicts maintain 
the identity and separateness of groups of the same order but these groups can and 
do unito at a higher level.”^® 

The device that keeps the soviet BUHBAUOBAOy DYNAMIC 

The Soviets have been successful in putting inter-organization rivalry to 
work, and especially the rivalry between the hierarchical organization of the state 
and that of the Communist Party. The State works down from the legislature with 
its Presidium or executive committee ; the ministries of production (in part replaced 
since 1967 by regional councils or sovna/rkhozy); and so on to the factory and the indi¬ 
vidual division of the factory, in an ordered chain of command. The lower reaches 
of any such chain of command can become frozen in the observance of rules to the 
neglect of production, and be effectively beyond the authority and stimulation of 
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the higher reaches. In a bureaucratic system progress tends to be neglected to the 
benefit of stability. But in fact the whole Soviet state apparatus is interwoven with, 
paralleled by, and infiltrated through the Communist Party. Some 9 , 000,000 strate¬ 
gic individuals who are Party members report upwards through the separate Party 
chain of command which has its own loyalties. Stahn attained supremo power when 
he became both Prime Minister of the State and Secretary of the Party, so joining in 
himself the two hierarchies. But though they overlap they are not entirely amal¬ 
gamated at any lower level. Party members are present in aU of the 200,000 fac¬ 
tories and 100,000 construction sites of the Soviet Union, though not necessarily 
in formal charge. They ensure that no manager’s devotion, initiative, or delinquency 
goes unobserved. Their job is to exert constant pressure towards production, as 
well as to ensure Party political control. Only through very elaborate collusion 
could ]3rogreas be halted, and though this occurs, there are enough eager and ambitious 
subordinate members of both hierarchies that the ooUusion is hkely to be denounced 
sooner rather than later. 

I repeat that this essay does not contain the answer to the problem of develop¬ 
ment ; at most it contains a statement of the question. There are nonetheless two 
general aspects of development which ought to guide all who search for an answer : 
the disembedding of the economy, and the personaUty of the enterprise. 

Disembeddinq the economy is a pbecondition eob. eationaijtv 

In most times and places, “man’s economy...is submerged in his social 
relationships.”^^ The arrangement described above for the village of classical India 
is probably more typical of the main historical types than any model based on ex¬ 
change. “The characteristic feature of primitive economies is the absence of any 
desire to make profits from production or exchange.”" And as long as men grow 
their food while they carry on family life and religious observance, as long as they 
onjoy relaxation, association, and play when they plant and harvest, there is no possi¬ 
bility of applying rationality, for the economic portion of the activity is not a separate 
entity; there is no case for changing the methods of planting merely to double the 
crop, since the crop is only a part of the purpose of the activity. Will tlio interests 
of the family, of religion, and of play be equally satisfied by a new method ? This 
is never easy to determine. Parsons and Smelser put the matter more moderately, 
but their intention is clear enough : in eastern peasant societies “the typical organi¬ 
zational unit...has been a combination household and productive unit in which 
the differentiation between occupational and familiar roles does not hold. Economic 
considerations are certainly relevant to the analysis of behaviour in such a unit, but 
inevitably it is subject to constraints on giving primacy to economic considerations, 
constraints which the modern Western firm does not face.”^® 

^iKarl Polanyi, Tha Great Transformation, Beaoon Press, 1044, p. 40. 
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On this description village economic activity has no costs and brings no 
profits. Accounting considerations are irrelevant where there are no choices to bo made 
of which calculated cost could be the criterion. Alternative uses of resources are not 
in question; hence there is no scarcity. It seems paradoxical that the more primi¬ 
tive the society the less scarce are its factora of production, but this is true nonetheless. 
Scarcity and cost come in general with increasing wealth. 

One cannot even think seriously about incentives to individuals while they 
are engaged in a satisfactory traditional division of labour with their kin and neigh¬ 
bours. Development includes drawing their attention to the material elements of 
their social life as such ; it involves some measure of creation of (symbolic and other) 
satisfactions derivable from greater quantities of these, persuading people to set aside 
a portion of their day for “work” within which the cost calculus will apply, and allow¬ 
ing all other time to be regarded as devoted to play, hobbies, religion, etc. and exclu¬ 
ded from the cost calculus, whether or not it may produce something incidentally— 
this is to pursue the disembedding of the economy. As far as anyone can teU, this 
disembedding is the necessary condition for mastery of the physical world in a modern, 
flexible, changing division of labour. 

That the disembedding is never complete appears with consideration of such 
facts as that the American corporation—perhaps the closest approximation to a purely 
economic institution yet developed—still is concerned with the health of its employees, 
still provides amenities to its senior employees on expense accounts, decorates its 
grounds and buildings, all beyond the strict requirements of production. James 
Abegglen finds that the affiliation between employee and factory in Japan is an en¬ 
during one, to the disregard of possible alternative employment for the former in good 
times and of the financial interest to the latter in dismissing him in bad times.*' We 
do not here take up the classification of disembedding, nor the interesting question 
of the minimum degree that would permit choice and hence rationality in production. 
In a country in which the process of disembedding has not started, the planners could 
vsdth difficulty initiate it—indeed they would be helpless. But luckily the planners 
in most countries today have instances of going industries within their borders ; their 
job is to shift resources towards these, so that they can stand out from the confused 
social landscape in which they now struggle, and expand and be imitated. We ela¬ 
borate this as the last point of our argument. 

Dbvblopmbitt is the pbbdomihahcie of organizations geared to production 

We have pictured the social terrain of the developing country (like that of 
the developed one) as made up of a host of organizations : religious, political, social, 
economic. These severally focus the loyalties of their members. Within each of them 
the desire for praise and money, as well as the sense of duty, arouses ambitious indi¬ 
viduals to compete for eminence and authority. Between them a state of war often 
exists. This rivalry can be useful, on the aU-important condition that none be in 
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a position to block the progress of others. The problem is to strengthen such of these 
organizations as are productive, to enable them to expand at the expense of less 
efficient rivals. In the degree in which the economy becomes disembedded this is 
easier and easier to arrange; the productive enterprise arises which has renounced 
all interest in religion, and religious organizations lose their interest in production. 
In the limit, in Parsons’ phrase, each organization comes to operate more and more 
within its own sub-system of the social system, and it is then possible for the planner 
to turn his attention to economic organizations without interfering with other aspects 
of the national'life. But the attention of the planner must be restrained or it will 
do more harm than good. 

The need for freedom of the production unit is well expressed by J. K. 
Galbraith when he speaks of the corporate personality of the unit.*® It is inevitable, 
he says, that modern production will be carried out by organizations similar to 
those of the United States or the USSR, essentially autonomous entities, developing 
each its own character in the course of struggle with the necessarily difficult technical 
and organizational problems of production. “Organizations develop persona- 
htiea that are somewhat similar to the personalities of individuals. It is not 
an accident that the law regards a corporation as a fictitious person,” says Kenneth 
Boulding. “Thus, organizations have constitutions, rules, procedures, precedents, 
organization charts, balance sheets, and formal structures that are analogous to the 
body of a natm’al person.”*® 

The corporate matrix is fundamental to development because it is vdthin 
the corporation that common activities generate those responses to the stimuli of self- 
interest, duty, and coercion of which we have spoken. The corporation, more than 
most other groups outside the family, forms the personalities of its participants ; 
it attaches to definite objects the initial vague tendencies to self-interest. That the 
person seems "instinctively” motivated to seek money, a title, a distinctive uniform, 
a carpet on the floor of his office, a seat at the controlling end rather than one of the 
receiving ends of the office buzzer system, arises in what may be called secondary 
socialization. The sort of person one becomes, the sorts of wishes that make up one’s 
personality, are in considerable part determined by the activities within the organiza¬ 
tion in which one spends his working life. 

The main stream of economic thought has taken account of this, and different 
writers have tended to concentrate on one aspect or another of the corporation or 
firm. The entrepreneur who brings the elements together is recognized as far back 
as J. B. Say’s ^ting. Alfred Marshall develops further some of the qualities of 
the entrepreneur in his discussion of business management.®® Schumpeter is perhaps 

isjicanomia Development in Perspeetive, Harvard University Frees, 1902, Chapter V, “The 
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tiie best-known exponent of the view of the entrepreneur as the dynamio agent of 
production, who breaks a circular flow and makes his one-time contribution, for which 
he receives a one-time profit. As entrepreneur he has neither capital nor skill in 
mechanical inventions ; he works more by will than by intellect; he buys people rather 
than persuades them®^; the means to buy them he secures as credit and "rides to 
success on his debts."®® He is not of the established order : “in general it is not the 
owner of stage-coaches who builds railways.”®® 

Our view is much leas heroic. Undoubtedly the leadership and force of 
character of individual man has had an important effect on industrial expansion, 
and Schumpeter was writing in on era of genuine enough captains of industry. But 
since then a managerial revolution has occurred; the owners of business have been 
pushed even further from its control,®® but management and innovation are institu¬ 
tionalized. While the modern corporation needs aU the entrepreneurial talent it 
can get, it must also contrive to use less original minds in its complex procedures 
of decision and coordination. Under the collective impulse to innovation, once the 
right atmosphere has been created sound and original decisions wfll be made by groups 
of men who individually would not have attracted Schumpeter’s admiration. 

The firm is thus by no means simply its manager writ large, for a good manager 
does not try to make all the decisions ; decision-making is inherent in the whole cor¬ 
porate being. Progress is being made in the study of decision-making within organi¬ 
zations,®® and some principles are beginning to appear. 

If the manager does not run the business, in the sense of telling everyone what 
to do, even less can an outside planner, ministry, parliament, or group of shareholders 
run it. Attempts to influence its internal life from the outside—well-and ill-inten¬ 
tioned are on the same footing here—will damage its coordination, its capacity to 
make those quick and relatively sound decisions that are the essence of high 
productivity. 

But there can be no question of extending the freedom of the corporation 
to a license to produce or not at its whim. In fact the whole pressm-e of the outside 
society must be directed to insisting that it produce. Those of proven capacity to 
produce secure society’s suppoi-t and grow larger; those without this ability must be 
deprived of support so that they will diminish. Whether the goal is expressed in a 
balance sheet or in the volume of physical production is secondary to the importance 
of imposing on the concern the obHgation of meeting a relatively objeotive test of 

' eiTAe Theory oj Beonomic DeiieJ^ipment, Oxford University Press. 1961, pp. 88, 89. 

tilbid., p. 70. 

Mlbid,, p. 66. 

6<Adolf A. Berle, Power Without Property, Harcourt, Brace, 1969. 

bbR. Likert, in Mason Heire (Ed.), Moderti Organization Theory, John Wiley end Sons, 1969, 
pp, 190-197. 
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efficiency. The operative point is that the planners set objectives in the simplest 
possible terms, allocate amounts of capital, and then simply disappear from the 
picture. At the end of each budget period one can see how far the skill of the corpo¬ 
rate body, its collective energy and coordination, have succeeded in overfulfilling 
its objective or earning more than the market rate on its capital. Aside from prizes 
and every sort of symbolic encouragement, the planners will see that a steady stream 
of the precious capital at their disposal goes to the entity which succeeds. 

Like Galbraith, I have tried to express myself in the preceding paragraphs 
in a way which would apply indifferently to any economic system. The main 
economic difference between the people’s capitalism of the United States and Soviet 
communism is that in the former the capital which is invested is made up principally 
of the undistributed profits and depreciation allowances of several thousand large 
corporations, along with what they can borrow from banks and other sources, while 
in the latter most of the capital—70% according to Berle—has been removed by 
the State planners from the concerns that earned it and reallocated according to the 
planners’ view of where it would best be used. Control of capital is power, and the 
protection of the citizen against the abuse of power is possible in only one way—by 
dividing it up among many holders—but this non-economio consideration is not our 
main interest here. In both systems matters concerned with production are dictated 
by the exigencies of survival of the organization. “Eesistanoe of a small bureau 
[in the USSR] against absorption into a larger one is motivated almost exactly as 
is the struggle of a small American corporation to maintain its share of the market 
against some other giant who proposes to expand. Competition within the Soviet 
system is cast in the bureaucratic rather than in the commercial mould. Yet the 
stakes are much the same.”®* In both systems there are high income and prestige 
for the successful manager, and limited income or prestige available to individuals 
outside the productive system. In both there is an accelerating tendency for the 
owners—stockholders in the United States, the State in the USSR—to have less 
and less influence on the concern’s internal affairs as long as output exceeds input. 


Strong organizations abb important in at.t. bields 

The task of the planners is to find productive organizations in all fields, and 
to provide them with capital, to water with the flow of resources the sorts of orga¬ 
nizations that have achieved an internal arrangement permitting effective cooperation, 
that can adapt to the ever-changing exigencies of production. No planner as such 
can create such an efficient organization. The mode of operating which we call 
efficient, its dynamism, are as much beyond the oonsoious, rational instrumenta¬ 
lities of a central planner as is any other natural social organism. Any attempt even 
to improve existing organizations by imposing detailed rules on them will only do 
harm. The planner is helpless in any country in which there are not at least a few 


coBeiie, op. oit., p. 144. 
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effective organizations; such countries have not yet started to develop. But once 
there are even a few, the task of the planner comes within human capabilities—it is 
selective support, as far as possible according to objective criteria such as production 
and profit. The businesslike character of the organization wiU imprint itself on 
the social being of its participants; industrial man is created in efB-cient industrial 
organizations. 

Francois Perroux recognizes this when he says, “Former des hommes dconomi- 
queinent efficients reste une tg,che urgente des Boei6t6s vielhes et devient la tS,che par 
excellence de.s socidtda naissantes,”®’ but he gives less attention to the degree in which 
such men are formed by cooperation in purposeful activity. The commonplace notion 
that efficient individuals make efficient enterprises contains an element of truth, but 
there is more truth in the proposition that efficient enterprises generate efficient men. 
The internal pressures in an efficient enterprise act on the people who participate in 
it, especially its younger members, in such fashion as to create the attitudes and 
capacities which it requires. The process by which the young animal which is bora 
into a family is made into a human child is called socialization; it includes the learning 
of language and other elements of the general culture. The process by which the 
human adolescent is made into a member of the work force with technical skiDs, a 
professional conscience, and the host of other attributes that constitute him an 
effective member of a team, may be called the secondary socialization of industrial 
man. This paper suggests that the principal means to it is not exhortation, nor 
even schooling, but engaging in productive activity. 

But the criterion of production would not seem to apply to such institutions 
as government departments, universities or research agencies. Their efficiency must 
be judged by means which are frankly subjective; output of Students will tell as little 
about them as will number of patents issued, since quality in students as in patents 
is unspecifiable in objective terms. The use of judgment is inescapable, and it must 
focus on whether the activities in which the organization engages are of so purposeful 
a character that they result in an “output” of valuable research, etc. on the one 
hand, and suitably form their participants on the other. Aside from this they must 
have complete autonomy. All the remaining conditions we have set down apply 
to these ju.st as they do to organizations in the most standardized of production. 
The universities etc. which are given more capital will form more personnel in the 
image of the personnel already there; their example will influence other organizations 
to resemble them. Hence the need for those whose spread is desirable to be those 
which secure capital. 

CONOLUSION 

Wo started with the planners—individuals associated with the urban ehte of 
the underdeveloped countries—and discussed briefly their preferences, as well as 
the elements of social power—capital in a broad sense—which they dispose for giving 
weight to these preferences within their societies. The instruments of motivation 


stL'Mconomie des jeunea natiem. Presses XfniversitaireB de Pranoe, 1962, p. 201. 
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through which the plan can influence individuals seem to be classifiable as self-interest, 
duty, and coercion. But attempts to influence people directly constitute a kind of 
manipulation not likely to he successful. The individuals must be seen aa factors 
in social groups or organizations, some more and some less productive, some not 
concerned \vith production at all. The main preoccupation of the planner, aside 
from the technical consistency of his plan which we take for granted, must be the 
allocation of capital (or social power) to those organizations that have shown by 
past success their capacity to convert a given input into maximum output. As these 
effective teams gradually rise in the social landscape above inefficient producers and 
organizations devoted to other purposes than production, such as caste, the activities 
within them will modify the attitudes and sMUs of their human components, and 
more organizations will adopt their form. This is the process of development, whose 
exigencies cannot be escaped by refuge in any ideology so far invented. 



THE THREE BASIC PURPOSES OF AN ECONOMIC SYSTEM 

• To achieve optimum growth 

• To apportion production wisely 

• To maintain economic justice 

By LEON H. KEYSERLING 

Former Ohairman, Gov/noil of Economic Advisers to the President; 
Consulting Economist and Attorney; President, Conference on Economic Progress U.S.A. 

Intboduotion 

During the period that I have known Professor Mahalanobis, both in India 
and in the United States, I have developed an ever-increasing appreciation of his 
intellect, unusually wide range of interests and abilities, and devotion to the progress 
of his country. One of the outstanding and most appealing attributes of Professor 
Mahalanobis is his deep concern about, and his desire to enlarge his knowledge and 
understanding of, what is happening in aU of the countries of the world. This is 
not only because he believes that every variety of current human experience may have 
something to offer to India in the course of its economic advance under a system of 
freedom, but also because he values the whole of human experience for its own sake. 
He is thus both nationalist and cosmopolitan. For these reasons, I have thought that 
I could best pay tribute to him on his Seventieth Birthday by offering for inclusion 
in the volume commemorating that event some comments which I have made 
about the economic problems of the United States—some parts of which may be 
relevant elsewhere—before the most important economic committee of the Congress 
of the United States.* I would like to add also my warm good wishes to Professor 
Mahalanobis, coupled with tHe hope that he wiU have many more years of good 
health and high usefulness. 

Basic bbappbaisal op boonomio thought and action 
The basic reappraisal of American economic thought and action at mid-cen¬ 
tury now being undertaken by the Joint Economic Committee has not only domestic 
but worldwide significance. While this reappraisal has been called for most insis¬ 
tently since the launching of the first sputnik, it has been needed for a very long time. 
The advent of the great depression caught us unprepared. The changes in economic 
thought and action during the period of recovery therefrom were useful but not suffi¬ 
cient. They produced only an incomplete recovery prior to World War 11, and in 
any event they are not entirely relevant to the problems of midcentury. The econo¬ 
mic thought and action applied during World War II, and to an extent during the 
Korean war, have been largely sloughed off since then. While to an extent this has 
been appropriate, the lessons of wartime experience are not being applied sufficiently 
today. Thus we now find ourselves, despite the presence of problems as critical and 
demanding as any the nation has ever faced, with a dangerous lack of systematic 
economic thought and action attuned to the times. 


♦The Oongreaaiouttl Joint Eoonomio Oommittee, established under the Employment Act of 1940. 
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We are still indulging in classical economic approaches which never correctly 
described nor adequately dealt with the problems of the periods in which these 
approaches were originally developed, plus economic approaches which were once valid 
but are now outdated, plus pseudoeconomio approaches which are mere shibboleths or 
slogans to incite emotions or to take political quick tricks rather than to achieve effec¬ 
tive action. The people and the nation have paid dearly, and are likely to pay even 
more dearly, if this indulgence continues. 

I shall divide my presentation as follows; (1) an attempted restatement of 
basic economics for the midcentury; (2) an analysis of the main respects in which 
we have departed in thought and action from this basic economics. 

A BBSTATBMBNT 

It seems to me that the three great purposes of j)ractically any economic 
system, including ours, at the midcentury are these: 

To achieve steady and optimum economic growth in real terms. This means 
calling forth the maximum use of our productive capabilities, including manpower 
and brains, technology and science, and natural resources. This comports with my 
interpretation of the maximum production and maximum employment objectives 
of the Employment Act of 1946. The whole history of economic progress has been 
founded upon the use of improved technology to increase production, and especially 
to increase production per capita. The faster a nation does this, the stronger 
it becomes in an economic sense, and the better able to do what it needs to do, unless 
it is burning itself out by going so fast that it depletes its resources. We are in no 
foreseeable danger of following the latter course; 

To apportion our total national production wisely, in accord with relative 
priorities of needs, so that we do not get what we need least at the expense of what 
we need moat. While the utilization of our total resom’oes is now so slack that to 
talk about a choice between more consumer gadgets and more of the things we need 
most is a fundamental misstatement of our current problem, nonetheless we must 
always make sure that we do not get more gimcrack gadgets and less defense, inter¬ 
national economic cooperation, and schools; 

To combine economic progress and efficient use of resources with economic 
justice, as the American people understand economic justice. To illustrate, the first 
two great purposes might be attained, even while the farm population lived by eating 
the economic crumbs. 

I am prepared to challenge any economist to indicate how we could fall short 
in any of our valid economic purposes, if these three great purposes are adequately 
achieved. Eor example, any particular infiationary trend could be challenged only 
on the ground that it interfered with or threatened one of these three great purposes. 
Further, these three great purposes interpenetrate. For example, it is unlikely, 
witliin the contours of the American economy, that we can meet the priorities of our 
national needs without an optimum rate of economic growth.* It is also unlikely 
♦Professor Galbraith’s “The Affluent Sooioty" notwithstanding. 
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that we can. maintain an optimum rate of economic growth without meeting these 
great priorities of our national needs, or without maintaining a distributive system 
which accords with our concepts of economic justice. 

Tha basic conditions. The basic conditions for achieving these three great 
economic purposes may be stated fairly simply. I do not think that the desire or 
initiative or enterprise is lacldng among our people and their various privately orga¬ 
nized efforts to move consistently toward these three great purposes. Certainly, our 
public institutional devices and our system of free government are equal to their share 
of the task. However, the central economic condition for the accomplishment of these 
three great purposes, by no means yet achieved, is that there be a balanced develop¬ 
ment of (a) investment in the means of expanding production and (b) the private 
and public consumption—meaning public demand for goods and services—at balanced 
growth rates which call forth maximum use of total resources and optimum econo¬ 
mic growth. 

I stress this, because it is quite possible to have an equilibrium between invest¬ 
ment and consumption at levels far below maxi m um use of resources and optimum 
economic growth. Chronic excessive unemployment is quite conceivable, and in 
fact we have been suffering this for a number of years and are now in danger of its 
persistence for a long time ahead. Further essential conditions for the achievement 
of these three great economic purposes are that the distribution of investment be 
well-balanced; that the distribution between private and public consumption be con¬ 
sistent with meeting sufficiently, but not excessively, the great priorities which depend 
upon pubhc programs ; and that the distribution of both private consumption and 
public services be consistent with the advancement of economic justice. 

Maximum purchasing power. These salutary economic conditions depend 
mainly upon maximum purchasing power, as I interpret the true meaning of that 
term in the Employment Act of 1946. The division of purchasing power between 
spending and saving is merely a facet of this problem, since saving at one point 
usually needs to flow into spending at some other point to prevent unemployment. 
Maximum purchasing power is therefore a volume and distribution of effective 
purchasing power which brings the various tyires of private and imblio spending into 
line with an investment and consumption pattern consistent with the achievement 
of the three great purposes of our national economic life as I have set them forth 
initially. 

This flow and distribution of purchasing power is affected by all basic national 
economic policies, including public spending and taxation, monetary poUoy, and 
various other programs including some regulatory programs. Other public programs, 
including for example the social security system and the wage and hour legisla¬ 
tion, importantly affect the private flow of purchasing power. In the field of private 
economic activity, prices and wages and profits, and in fact practically all conscious 
private economic policies or automatic private adjustments, are primarily significant 
in terms of their bearing upon income flow and distribution as these in turn affect the 
17 



130 


LEON H. XEYSERUNG 


three great purposes of our national economic life. It should be added that public 
and private developments interact—^a fact insufficiently dealt with by current econo¬ 
mics. Public policies influence private economic decisions. And private economic 
decisions can to a large extent "decompensate^’ for or cancel out changes in tax policy 
or other imbHo policies, 

Oxm GBOSa DEPARTimB BBOM BASIC ECONOMICS 

E.xcept in wartime, it is my view that most of our economic difficulties and 
shortcomings have resulted preponderantly because our economic thought and action 
have departed seriously from the basic economics outlined above. This point is so 
important that I shall now set forth what seems to me the outstanding departures, 
which have done and are still doing so much damage. 

(1) We have thoroughly confused ends and means, which results in a sacrifice 
of ends, and also results in the choice of the wrong means. We have not set forth clearly 
and quantitatively, on both a short-range and a long-range basis, the three great pur¬ 
poses or ends of our economic life. Consequently, we have had no effective way of 
attuning means initially to the attainment of these ends, nor of readjusting these 
means pragmatically and quickly when we see that they are improperly attuned to 
these ends or when changing domestic or world circumstances require that we 
revaluate the relative priorities of the ends themselves. Instead, in pubMo spending 
policy, tax poUcy, monetary policy, and other policies, we frequently apply criteria 
of judgment in a vacuum unrelated to the ends. 

We tend to talk about budgetary surpluses or deficits as good or evil in them¬ 
selves, "when they are nothing of the sort. 

We debate endlessly about tho relative trends in wages and prices and profits, 
without examining what relative trends are conducive to the three great purposes 
of our national economic life, and without recognition that the same relationships 
among wages and prices and profits—either in terms of absolutes or of trends—are 
not desirable at all times under all circumstances. 

We think that we have proved a lot when we show that the upward move¬ 
ment of prices in recent years has been in the administered price area, without consi¬ 
dering in general whether an administered price system on the average serves our 
economy better than a price system which is competitive to the point of irrationality, 
and without considering specifically just how an administered series of price increases 
have impacted upon our great economic purposes or whether a different set of develop¬ 
ments would have worked better. 

We assume that stability of the general price level is most conducive to the 
fulfilment of our three groat economic purposes, or we even B.ggnTnfl that general 
stability of the price level should be regarded as a prime economic objective on a parity 
with all others. While I share the view that general stability of the price level is 
desirable and reasonably attainable, I beheve that bad price results and bad economic 
results both ensue from putting price stability on an absolute parity with aU other 
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economic objectives. Giving price stability more ■weight than other considerations 
would be disastrous. A careful examination of our economic experience, over many 
years, seems to indicate clearly that imbalances in the price and income structure are 
far more serious a problem than the absolute levels or trends of prices per se. It is note¬ 
worthy, in this connection, that by far the greatest economic calamity in our history 
resulted from the 1922-29 distortions in the income and investment-consumption 
structure despite a remarkably stable price level, except for falling farm prices. 

(2) Wd ham not developed and put to use a systematic and integrated portrayal 
of the capabilities and needs of our economy as a whole, and measured both ends and means 
in terms of this complete tableau. I am firmly convinced that to do this was the original 
intent of the Employment Act of 1946, but the departure from this intent has 
become very serious in the administration of this act and in the Economic Reports 
of the President thereunder. But this damaging deficiency is not chargeable only to 
the government. With a few notable exceptions, American economists in general, 
as this committee from long experience must fully recognize, have become segmental 
specialists who try to study more and more about less and leas, instead of helping 
us to obtain a comprehensive view of ends and means. The shibboleths and slogans 
which affect economies are so prevalent among laymen because they have become 
so prevalent among the professionals. 

The building of so-called economic models has been a i^artial step in the right 
direction, but it is only in its initial stages. The models are usually used to depict 
where wo ought to go in future. But they are seldom used to make a discerning 
analysis of the past, by examining carefuUy what went wrong, and where actual per¬ 
formance departed from the model. Possibly one of the reasons why many econo¬ 
mists have been reluctant to do this is that it would force them to call a spade a spade, 
and to indicate certain misbeha'riours of private and public economic policies which 
would involve them in controversy or cause them to be called “politicians.” Until 
we get down to this kind of analysis of past developments, the models do not serve 
one of their main purposes. 

Insofar as these models are used to look toward the futm’e rather than the 
past, they are not usually equated sufficiently ■with quantitative policy recommenda¬ 
tions to tell us just what kind of private and public means will carry us forward to¬ 
ward the glowing objectives. Another difficulty ■with the models looking toward 
the future is that they are generally too aggregative in their approach. They tend to 
assume that, if we need to achieve a certain gross national product, a deficiency in 
consumption can be made up for by an expansion of private investment or public 
outlays, or vice versa. This is quite superficial, because it neglects the problem of 
workable equUibrium, and also tends to neglect the great priorities of our national 
needs. 

(3) In fiscal policy, our thought and action are among the most serious departures 
from basic economics as I have defined it. The current propaganda that Federal spend¬ 
ing is per se odious, that any and aU downward trends in Federal spending are desirable 
per se, and that private spending for more luxurious resort hotels on Miami Beach is 
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per se preferable to public spending for schools or river developments, is hardly worthy 
of serious comment. 

But even what is now called the modern or advanced view of fiscal policy 
has manji- superficial and therefore harmful aspects. The customary formulation 
that we should I'un a budget surplus when productive resources are overstrained, 
and run a deficit when there is excessive economic slack, is a risky generalization 
when not subjected to further refinement. 

For example, there is a tendency toward the view that, if a change in the 
net budgetary xjosition is desirable, it makes little difference—aside from practical 
political considerations—^whether this change is accomplished through a change in 
spending rates or a change in tax rates. One defect in this position is the assumption 
that a change in spending or tax levies of the same size will automatically produce 
the same (allowing for the multijilier eflFects) change in the net budgetary position, 
without regard for the diverse impact of spending and taxation upon the general 
economy. Another major defect in this position, in my view, is that it disregards the 
second of the three great purposes of our economic Hfe, namely, the allocation of a 
sufficient quantity of our total productive resources to the great priorities which 
require public spending programs. Such a position, indeed, confuses and misstates the 
respective purposes of public spending and taxation. 

Spending. The real purpose of Federal spending is not primarily to stimulate 
or repress the economy, nor to achieve a budget balance. The towering central 
purpose of Federal spending is to allocate a sufficient proportion of what our total 
national output would be, under conditions of maximum employment and production 
and optimum economic growth, to the great priorities of our national security and 
domestic public needs which can be served only by Federal spending, or served better 
by federal spending than in some other way. This means that the level of Federal 
spending should be determined by estimating first the total potential output of our 
economy under optimum conditions, and then deciding as a matter of national 
policy what part of this output we want to allocate through Federal spending to 
various national priority purjposes. 

Of course, this allocation should take account of the impact of Federal spend¬ 
ing upon the three great purposes of our economic life, and not upon just one of them. 
It should also take account of our traditional concepts of the division between private 
and public efforts under our kind of economic system, although we should not freeze 
this concept to the point where it jeopardizes our national security or starves essential 
domestic programs. We were reaUstic about this in wartime, and we should always 
be realistic about it, even though the results arrived at would be very different in 
other times than in wartime. 

If the national economy as a whole is performing far below optimum levels 
and lias large slack resources, this is certainly no reason for reducing or holding 
Federal spending to levels below those arrived at by the methods suggested above. 
It IS preposterous beyond words to sacrifice national priorities when idle resources are 
available to produce them, just because a slack economy is not yielding enough tax 
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revenues to cover all o£ the bill. Moreover, this preposterous procedure compounds 
the general economic difficulties of a slack economy instead of reducing these diffi¬ 
culties, and thus is bad even for the net position of the Eederal budget in the long run. 

On the other hand, if our economy is functioning above optimum use of re¬ 
sources, with excessive strain upon productive capabilities, the level of Federal spend¬ 
ing should not be reduced or held below the levels arrived at by the methods suggested 
above. Any such procedure would be tantamount to the false assumption that the 
purposes served by the Federal budget have a lower priority than those served in other 
ways. That kind of assumption is the height of folly, once we properly define the 
Federal budget as the greatest single identification of—and the greatest single instru¬ 
ment for—^what we need to do together as a nation. If the pressure on our productive 
capabilities makes it desirable that we cut back somewhere, appropriate measures 
should be adopted to reduce or restrain other types of spending of a lower priority 
than the Federal budget) so that the great purposes of our national economic life may 
not be sacrificed while secondary purposes prevail. 

A coi'ollary of this position is that Federal spending should be projected on 
a long-range basis, covering a period of far more than one year. It should be advanced 
from year to year in absolute terms because of the growing needs of a growing popula¬ 
tion ; and because, if our economy grows adequately in the overall, it should not grow 
least in the things we need more of most. Even so, with an optimum rate of general 
economic growth, such Federal spending may decline as a percentage of total national 
production. 

I believe that such a Federal spending policy would be a much wiser economic 
policy for growth, and also a much better counter-cyclical policy in the long run, 
than the application of the viewpoint that Federal spending should he adjusted up¬ 
ward and downward, depending upon shifts in general economic conditions. Such 
an upward and downward adjustment is irrational in terms of our national priorities, 
and is ineffective even as a stabilization device because it usually occurs too late or 
does not occur at all. It is true that, in the advent of a large depression, we might 
want to lift Federal spending even above the levels arrived at by the methods 
suggested above; but it is unlikely that we shall have to deal with this problem in the 
foreseeable future. 

Tamtion. Federal taxation represents an entirely different problem. Taxation, 
unlike public spending for needed purposes, has little or no positive value 'perae. While 
it is often said that taxation may help to improve income distribution, it is mainly 
the spending that puts income where it is needed ; the taxation is for other purposes. 
Thus, the real purpose of Federal taxation, after the level of Federal spending is appro¬ 
priately determined, is to use taxation as a means of helping to achieve the desirable 
flow of income and purchasing power in facilitation of the three great purposes of our 
national economic life. If we are threatened with excessive pressures upon even 
optimum use of our resources (that is, inflationary pressures jeopardizing the madn- 
tenance of optimum growth and economic justice), then taxation should be high 
enough to run a budgetary surplus. It we suffer from large unemployment of plant 
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and manpower, then taxation should be at levels which result in a deficit. In other 
words, it is tax policy, and not spending policy, which mainly should be use to 
deal ivith the stabilization problem. 

I believe also that we should pay more attention to the composition or inci¬ 
dence of the tax burden, as distinguished from the total size of the tax take. Even 
from the viewpoint of combating those kinds of inflationary trends which can be deaE 
with by fiscal policy, I think that the nature of taxation is very important. A defi.cit 
arising from one composition of taxation may be less inflationary than a surplus arising 
from another composition of taxation. The same comment applies when the pur 
pose of taxation is to stimulate rather than to restrain the economy. And the inci 
dence of the tax burden has great bearing upon relative rates of investment and con¬ 
sumption, and also upon equity and economic justice. The aggregative approach 
to fiscal policy, with insuflficient emphasis upon composition, is one of the gravest 
defects in our current economic thought and action. 

Debt and surplus. One more point on fiscal policy. I believe that, if both 
Federal spending and Federal taxation were adjusted properly to the attainment of the 
three great purposes of our national economic life, the results in the long run would be 
Federal surpluses, providing some funds for reduction of the national debt. At the very 
least, we would average smaller Federal deficits than we have been averaging through 
the neglect of the three great purposes of our national economic fife. This should 
be comforting to those who want to balance the budget and reduce the national debt, 
even though for my money I would be willing to run either surpluses or deficits if 
they were contributive to the optimum achievement of the three great purposes of 
our national economic life. 

It is not entirely clear that the national debt, if well managed, is not a national 
asset, or that it is undesirable for the national debt to grow absolutely in a growing 
economy, even while it shrinlis in proportion to the size of the total economy. Why, 
in a growing economy, is it desirable that only private debt should grow ? Certainly, 
in any event, we should gear fiscal policy to the three great purposes of our economic 
life, instead of conducting it in a vacuum, or in a space fiUed only with prejudices 
and preconceptions. 

(4) T7ie same strictures apply even more vigorously to monetary policy. Our 
monetary policy in recent years has indeed been a farrago by any test. Monetary policy, 
in recent years, has been used contrary to all of the three great purposes of our econo¬ 
mic life; and it has been inflationary to boot. The tighter monetary policy of 1952- 
63 was not needed to combat inflation, because price stability started in early or late 
1951. But this tighter monetary policy did contribute to the recession which 
developed in 1954. Contrary to the frequent assertions that the economic upturn 
of 1954-55 was too great, and that monetary policy was too loose to curb it, this up¬ 
turn did not carry us back to an optimum level of production; and an excessively 
restrictive monetary policy contributed to a severely contracting rate of economio 
groAV'th during the period 1966-57.* 


*On into the 1960's, monetary policy has remairied much too leetiiotive. 
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In early 1967, the tight money policy waa defended on the ground that it 
was needed to restrain a classic excess of demand over available supplies, when in 
fact there was already far too much economic slack, and when some of us were point¬ 
ing out that a recession was clearly on the way. Some of us also pointed out that 
the only kind of price inflation then in being was administered price inflation, and 
that the monetary policy was not suited to dealing with this kind of inflation. But 
the Federal Reserve Board insisted that there was really no distinction between ad¬ 
ministered price inflation and excessive demand inflation. The Federal Reserve 
Board also insisted, in early 1967, that the tight money pohoy was needed to induce 
consumers to save more so that more funds would be available for investment in plant 
and equipment, when in fact at that time the investment boom in plant and equip¬ 
ment was seriously outrunning private consumption and public dema-nd- Mean¬ 
while, total investment in early 1967, including investment in housing, State and 
local public investment in essential facilities and services, and investment opportmiity 
on the part of small business, was running much too low to be consistent with the 
maintenance of the economic advance and the avoidance of recession. Thus, the 
tight money policy in early 1967, based upon a fundamental misreading of the econo¬ 
mic situation, repressed the kind of investment which was already too low, repressed 
consumption which was already too low, and did nothing to restrain the boom in 
plant and equipment which was curbed only by the growing deficiencies in private 
and public consumption relative to productive capabilities. And the administered 
price increases wore stopped not by the tight money policy ; they were stopped bela¬ 
tedly by the most serious economic recession since World War II. 

In early 1959, the Federal Reserve Board at long last started to talk about 
the evils of administered price inflation almost a year after this kind of inflation 
ceased, and finally admitted that the monetary policy was not suited to deal with 
this type of inflation. The Federal Reserve Board was actually saying that the 
monetary policy, if applied to this type of inflation, would only aggravate the dis¬ 
tortions it creates. Nonetheless, the Federal Reserve System was again tightening 
up on money further, when there was still a tremendous slack in the economy ; when 
unemployment was actually rising ; when the States and localities were in dreadful diffi¬ 
culties with respect to fi nan cing their vital activities; when overall investment, in¬ 
cluding investment in plant and equipment was not expanding sufficiently to restore 
Tna,xiTnnTn prosperity ; and when the only type of foreseeable inflation was a revival 
of administered price inflation in steel and other key industries long before they 
returned to reasonably full utilization of their productive capabilities. 

To be sure, there is need for the selective and disoriminating application of 
monetary policy. But the blunderbuss methods of the Federal Reserve System 
only aggravate the distortions in the credit and investment and income structure 
which are even more serious than the absolute levels, and in the overall repress 
production n.nd employment although the urgent need is for expansion. Monetary 
pohoy so clearly divorced from the three great purposes of our national economic 
life needs thorough reconstruction, and instead of being independent needs to be 
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vigorously integrated with the economio policies of the Executive branch. It also 
needs to he more thoroughly supervised by the Congress. 

(6) Th^ final departure from basic economics is insufficient stress upon long- 
range policies and programs. We are constantly seeking to make random and impro¬ 
vised adjustments to immediate situations. The idea seems to be that, if we take 
care of today, tomorrow will take care of itself. I think it is more nearly a funda¬ 
mental truth that, if we take care of tomorrow, today will take care of itself. A family 
plans years ahead, a business plans decades ahead, and yet as a great nation we are 
trying to live from day to day. We cannot meet our domestio problems this way, 
and we certainly cannot meet the totalitarian challenge this way. 



ELEMENTS OF A THEORY OF SYSTEM BEHAVIOUR 

By OSKAB LANGE 
Warsaw^ Poland 

1. iMTBODtrOTION 

, This essay is part of a larger work which is in preparation. The wprk is 
intended to provide a general theory of system behaviour. The theory is formulated 
in terms of oybernetio concepts. The present essay contains some of the basic concepts 
of this theory. 

The wide range of Professor Mahalanobia’s interests includes also philosophy. 
The problem of “Wholes and Parts” which is the subject of this essay, also, has an 
ancient tradition in Indian philosophic thought. It seems fit, therefore, to submit 
to this volume an essay which treats an ancient philosophical problem with the aid 
of mathematics. It shows the power of mathematical thought which the Editor of 
Banhhya has successfully applied in a great variety of fields.' 

2. The active blbmbjJt ' 

By an active element E we mean a rdaterial object which depends in a given 
manner on other material objects and acts in a given manner on other material 
objects. The set of other material objects shall be called the environment Of the 
given element. 

We assume that: 

(1) The environment acts on element E by inducing in it certain states of a 
strictly defined type such as temperature, pressure, electric charge, feeling, sense 
impression. The individual types of such states shall be called the inputs of element E. 

(2) Element E acts on the environment by assuming certain states of a 

strictly defined character, e.g. temperature, magnetic field, colour, generation of 
sounds, motion. The individual types of such states shall be called the outputs of 
element E. ■ 

(3) Element E possesses at least one input and at least one output. 

(4) The input states determine the output states uniquely. 

Assumptions (1) and (2) are also expressed by the statement that element E 

is ''relatively isolated.”^ This means that the element s contact with the environ¬ 
ment takes place solely, thropgh the intermediary of its inputs and outputs. There 

1 This term was first introduced by Henryk Greniewski in Blemmty Logihi Indukcji {ElmtmU of 
ths Logic of InducHon), PtW. Warsaw, 1033, p. 28. Of. alb, Greniewski, Oybemetica without Mathematics, 
Pergamon Press, Oxford, PWN, Warsaw. 1980, pp. 9-10. Qrehiewsld speaks of a “relatively isolated 
system." In view of the subject of the present paper, however, we prefer the term “sotive dement,” 
leaving the term "system” to denote a set of coupled elements. 

18 
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are no other “channels” of contact, ibaumption (3) excludes elements without 
inputs and outputs, i.e., monads. It also excludes elements with only inputs or only 
outputs, in other words, solely passive and solely active elements, so to speak. Bach 
element through its inputs “receives” the action of the environment and through its 
outputs “transmits” action into the environment. 

Assumption (4) states the unique relation between the input and output states. 
We shall call this relation the moi& of action of element E. 

For the time being let us assume that the inputs and outputs of element E 
are finite in number. Let us denote the number of inputs by n and the number of 
outputs by n. Both m and n are natural numbers. In view of the Assumption (3) 
m > 1 and n > 1. 

The difference 


S = n—m ... (2.1) 

wiU be called the diversification of element E. Obviously S is an integer^ It may 
happen, however, that ^ > 0 as well as (5 < 0 or (5 = 0. 

The input and output states of element E can be represented by numbers. 
If the input or output state consists of certain attributes (e.g., red colour, a given 
sound or movement) appearing or not, then we denote the state by 1 when the attri¬ 
bute appears and 0 when it does not. If the input or output state has the character 
of a discretely varying magnitude (e.g., number of particles per second, number 
of flies in an experimental jar), we denote the state by rational number that serves 
as a measure of that quantity. If, finally, the input or output state is a magnitude 
varying continuously (e.g., temperature, weight, height) we denote this state by a 
real number. 

In this way, numbers—^let us denote them by x^, x^, ..., x „—can be assigned 
to the inputs to express their individual states. These numbers form a vector 

» = (*i, *3,... (2.2) 

which represents the state of inputs. We call it the iriput vector and the numbers 
constitute its components. 

In similfir fashion, the states of individual outputs are assigned numbers which 
we denote by ..-j j/n- These are the components of the outpibt vBCtoT, 

y = {yi>yi>—,yn)- ... ( 2 . 3 ) 

Both vectors, the input and output, are subject to the rules of vector algebra. 

The active element E is represented graphically as follows : 



Fig. 1. 
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In this drawing, on the left the input vector is indicated by an arrow and the output 
vector is on the right, also in the form of an arrow. Sometimes it is useful to show 
all the components of both vectors on the drawing. To avoid confusion we denote 
the components with broken lines. Then the drawing assumes the form below: 



Fig. 2. 


In Figure 2 the input vector has two components and the output vector has three. 

The relation between the input and output states, in other words, the mode of 
action of the element E, can be expressed mathematically as a transformation of 
the vector x into the vector y. Symbolically, we write this transformation 

y = T{x). ... (2.4) 

The set of admissible values of the vector x is called the domain of the trans¬ 
formation; the set of admissible values of the vector y is called the held of the trans¬ 
formation. The symbol T is called the transformation operator; it expresses the 
rule according to which vector x is transformed into vector y. 

This rule can be expressed by means of a certain matrix. For this purpose, 
we denote by Axj the change in the value of the y-th component of vector x and by 
the change in the value of the i-th component of vector y. Let us assume that the 
j-th component of the vector x changes by and the other components of this vector 
remain unchanged. Then, in accordance with the transformation (2.4) there is a 
specified change Ay< in the i-th component of the vector y. 

The ratio 

„ _ / ) / i = 1,2. n 

^ \ AiE^ / = 0 for k^j \ J = 1) 2, ,WT. 

is a measure of the partial effect of a change in the j-th component of the vector a 
on the i-th component of the vector y. Let us call it the coefficient of partial effect. 

The coefficients of partial effect form a matrix of n rows and m columns which 
we shall denote by A. We then have 

Oil Oij ... a^ 

®2a ®2»i 

We call this matrix the transformation matrix. 

With the aid of the transformation matrix the rule for the transformation of 

the vector x into the vector y can be expressed in the form of a system of equations, 

namely; 

Ai/i = AaiH-ai2 
Aj/g = ttgi Aa^-t-Uga AiEg-l- 
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This can be expressed oven' more simply in the form of a vector equation 

Ai/= ALA®, (2.8) 

where Ak and A?/ are vectors, viz., Aa: = (A%, Aojj.A®,,,) and Ay = (Ay^, Ay^,..Ay„). 

As pan he seen, the transformation rule, which is symbolised by the operator T, is 
represented here explicitly in the form of the algebraic operations constituting the 
transformation in question. 

The expression of the transformation rule in the form of (2.7) or (2.8) shall 
be henceforth called the difference form, of this rule.' If the coefficients of partial effect 
tty are constant, we immediately obtain the integral form of the transformation rule. 

Namely, 

l/n = ••+“««»*»» , 

or, more simply, 

y = Ax. ... (2.10) 

On the right hand side of these two expressions, i.e. (2.0) and (2.10), arbitrary 
constants may be added. For the sake of convenience we take these to be equal 
to zero. 

The difference form shows the relation between the changes in the vector x 
and changes in the vector y. The integral form shows the relation between the values 
of the vectors as and y. When the coefficients Uy are constant and, therefore, the 
integral form of the transformation has the form of (2.9) or (2.10) we say that the 
transformation is linear. 

When coefficients Oy are not'oonstant they are functions of the vector x. The 
transformation matrix A is then a functional matrix. If the vector a: is a continuous 
variable, (2.7) or (2.8) are differential equations. The solution of these differential 
equations, if there is one, consists of the system of functions 

Vl = A(®i. «2. 

2/n “ /n(®l» ®S» •••> ®B>) 

such that 

^ (^ = 1, 2,..., m; j=l, 2, ...,m) ... (2.12) 

This system can be written more simply in the form of a vector function ; 

^ =/(«)■ ... (2.13) 

The functions (2.11) or (2.13) constitute the integral form of the rule for the transfor¬ 
mation of the vector x into the vector y. 

The result (2.11) or (2,13) is also obtained in the case when the vector x varies 
in a discrete way. (2.7) or (2.8) are then difference equations and the functions (2.11) 
or (2.13) are the solutipns of those equations. 
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The transformation (2.4) of the vector x into the vector y permits the state 
of the outputs of element.® to be determined from the state of the inputs. Sometimes 
it is possible to make the inverse transformation 

x=T~'^{y). - (2.14) 

The inverse transforma/tion permits conclusions as to the state of the inputs of element 
E to be drawn from the state of its outputs. An instance of such inverse transforma¬ 
tion is a medical diagnosis of the causes of an ailment on the basis of its symptoms, 
or else the deciphering of a coded message. 

The inverse transformation reduces to the solution of (2.9) or (2.11) or, 
which amounts to the same thing, of (2.10) or (2.13), with respect to the vector 
X, given the value of the vector y. As we know from algebra, the possibility of 
inverse transformation depends on two conditions. Firstly, we must have n ^ m, 
for otherwise there would be fewer equations than unknowns (the components of 
vector x are unknowns and there are m of them). In other words, the diversification 
of the element E cannot be negative since in that case there would not be enough 
outputs to draw conclusions as to the state of the inputs. Secondly, the rank of the 
transformation matrix must be m. In other words, exactly m partial effects of changes 
in the state of the individual inputs must be linearly independent. 

If the inverse transformation is possible, the transformation rule can be written 

x=sA~^y ••• (2.15) 

for linear transformation, and 

x==r\y) - ( 2 - 16 ) 

for the general case. Here, A is the inverse of the matrix A and / (?/) is the inverse 
vector function of the vector function /(»). 

3. Coupling op aotivb blbments 

In accordance with Assumptions (1) and (2) of the preceding section, elements 
can interact only through their outputs and inputs. Let E^ and E 2 be two active 
elements, and a:<®> their input vectors and and y*®’ their output vectors. Ele¬ 
ment Ej^ can act on element Eg only in such a way that Eg “receive as inputs the 
state of (all or some) outputs of E-^^. For instance, element Eg “receives” as inputs 
such output states of element E^^ as temperature and colour but not sounds. In other 
words, certain components of the output vector i/<i> become components of the input 
vector 

Denoting the components of the vector by 
components of the vector by •••• 

= ... (3.1) 

for certain values of i and j, where i = 1, 2,..., w and j = 1, 2, ..., m. Of course, 
(3.1) must be satisfied for at least one pair of values (i, j), for otherwise there would 
be no action by element Eg on element Eg. 
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When oomponents of the output vector of element E-^ are thus transformed 
into components of the input vector of element E^, the two elements are said to he 


The coupling of element E^ with element E^ is represented graphically as 
follows : 


— — ——^ 



Fig, 3a. 



Fig. 3b. 


In both the figures all of the components of the input and output vectors are shown. 
In Figure 3b element E^^ is coupled with element E^ through all the components of its 
output vector whereas in Figure 3a, only through two components of that vector. 

In practice it is rather inconvenient to use the individual components of the 
output and input vectors. With a large number of components the graphic picture of 
the coupling of elements becomes complicated. This picture, however, can be simplified 
in the following way. We introduce a square matrix which we denote by consist¬ 
ing of m or n rows and columns, depending on whether m > m or n > m. The elements 
of the matrix have a value of 1 for all i andj for which (3.1) is satisfied and they have 
a value of 0 for aU i and j for which the equality is not satisfied. In other words, 
an element of the matrix has a value of 1 if the corresponding component of vector 
becomes a component of vector and a value of 0 if this is not the case. The 
matrix introduced, has, therefore, the following shape (for example) 


0 0 0 ... 1 


“la — 


1 0 0 
0 0 1 


(3.2) 


|_0 1 0 ... oj 

This is a zero-one matrix with at least one element of the matrix being 1 
and at most one element in each row (and column) equal to 1. If m> n, then 
^ rows consist of only zeros, and if ?i •< m, then n—m columns consist of only zeros; 
in that case m n inimts of element E 2 or n —m outputs of element E^ do not “parti¬ 
cipate in the coupling. Matrix shall be called the coupling matrix of element 
E^ with element E^. 

With the aid of the coupling matrix, (3.1) can be rewritten in the form 

= 5i2S/(« ... (3.3) 

i.e. in the form of a vector equality. 
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The graphical picture of the coupling of the element E-^ with the element 
can be simplified by drawing as follows : 




Kg. 4. 


■> 


This figure shows only vectors and not their individual components. The 
arrow denoting the oouphng of the element with the element stands for the vector 
equality (3.3). 


Now let us consider the coupling of a larger number of active elements. 
We denote the individual elements by Ei,E^,E ^,and their input and output 
vectors, respectively, by a:'®', ... ; yf®), y(®>, ... . 


If all the elements are coupled in pairs, then we say that there is a chain of 
coiiplings. Since the numeration of the elements is arbitrary, the chain of couplings 
can be represented as a sequence of vector equalities 


a:(*J = 
a:(8) = 


... (3.4) 


Here Sjg, ... denote the coupling matrices of element with element E^, element 
j ®2 with element E^, etc. A vector equality in the sequence of (3.4) is called a link 
in the chain of couplings. 

A chain of couplings is represented graphically as follows : 


1 

- > 

Ez 

-> 

1 


Fig. e. 


We differentiate between open and closed chains of couplings, called also open 
and closed loops. In a closed chain (loop) some active element is coupled with 
an element preceding it in the chain. Such coupling with an element appearing 
earlier in the chain of couplings is known as feed-back. A feature of a closed chain of 
couplings is that it has a feed-back among its links. A chain which does not have 
feed-back among its links is said to be open (an open loop). 

Since the numeration of the elements is arbitrary, a closed chain of couplings 
can be expressed in the form of the vector equatities 


= ha 

a;(a) = a2gy«), 
= Sfi yf'K 


... (3.6) 


The last vector equality in this case is a feed-back. A feed-back occurs between 
element E,. and element Ei (of course, we assume that r >■ 1). 
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A graphic picture of an open chain'of couplings is given in Figure 6. A closed 
chain is depicted (by an example) in Figure 0. In this figure, there is a feed-back 
between element and element E-^. 



Fig. 6. 

An active element can be coupled with more than one other active element. 
Conversely, more than one element can be coupled with a given element. We say 
then that the couplings are ramified, there being ramification of output in one case and 
ramification of input in the other. 

In Figure 7a we give an example of ramification of output and in Figure 7b 
we give an example of ramification of input. 



7a. Kg. 7b. 

Ramification of output is expressed by the following vector equalities. 

= *12 2 /"’, 

... (3.6) 

Here, q denotes the number of elements coupled with element E^. 

In similar way the ramification of input is expressed by the vector equalities 

= «2,,+I 2/'*’. 

. ... (3.7) 

»«+!) = 

In this case, q stands for the number of elements with which element E , i 
is coupled. ^ 


In a set containing a larger number of coupled active elements, there can be 
many different arrangements of couplings: open and closed chains (loops) and aU 
sorts of ramifications. A set of such vaiied arrangements of couplings is called a 
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network of couplings. A network of couplings can be expressed' as a set of vector 
equalities of the typeof(3.4),(3.6),(3.0) and(3.7). Itcan also be represented graphically. 

A graphic picture of a network of couplings is given in Figure 8 : 



I^ig. 8* 

In this example there is an open chain (loop) of couplings between elements 
El, and E^, a closed chain (loop) of couplings between elements Eg, Eg and E^, 
and a ramification of output at element Eg and a ramification of input at element E,. 
Finally, element Eg is not coupled with any element in the given set of acting elements. 
All this arrangement of couplings (and absence of couplings) constitutes a network of 
couplings as shown in Figure 8, 

Networks of couplings are a special case of so-called graphs, i.e. of abstract 
relations between the elements of a set. They are treated by a separate branch of 
mathematics known as the theory of graphs.® This theory is useful in investigation 
of the properties of networks of couplings between active elements. 

4, The system oe active elements and its structube 

A set of coupled active elements is called a system of active elements or, briefly 
a system.^ Each element of a system is coupled with at least one other element of 
the system or at least one other element in the system is coupled with the given ele¬ 
ment. In a system, therefore, there are no isolated elements, i.e. elements which are 
neither coupled with any other element nor have any other element coupled with them. 

The network of couplings between elements of a system is called the structure 
of the system. 

We assume that a system contains a finite number of elements. The number 
of elements in the system is denoted by N. The individual elements are denoted by 
El, E^, ..., El,. The input and output vectors are denoted by a:'®', ..., and 
^( 1 )^ respectively. 

2 Tho systematic mathematical study of graphs was initiated by DencS Koenig, T/ieorie der end- 
lichen und unendlichen Orcfphen, Leipzig, 1936. Koenig introduoed. the term “groph.” An exposition 
of tho subject ns it stands today is given by Claude Berge, Thiorie dee graphes et sea appUeations, Paris, 
1968. 

a Generally speaking, "system” is taken to mean a set of elements together with the set of relations 
between the elements. The set of such relations (and of all their isomorphic transfoimations) is called 
the BtmetuTe of the system. Of. for instance, Paul Loronzen, Einfuelvrung in die operative Logih md 
UathemaHk, Berlin 1966, pp. 240-241. In our oose, we have a set of active elements, the oouplings of 
these elements are the relations. 
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If an element Ef is coupled with element E„ the vector equality 

is satisfied. In this equality, 8 „ is the coupling matrix of element Ef with element 
E,. As we know,* this is a square zero-one matrix in which at least one element is 
1 and every row and every column contains at most one element equal to 1. 

We now generahze this matrix for all elements Ef and E, regardless of whether 
Ef is coupled with E, or not. This is done by writing, for the case when element 
Er is not coupled with element E„ 

Sf, = 0. ••• (4:.2) 

In other words, in this case we define the coupling matrix as a zero matrix (i.e. one in 
which all the elements are zero). In this case when the active element Ef is not coupled 
with the active element E„ therefore, the vector equality (4.1) takes on the form 

0 = Sf,yi'K ... (4.3) 

Having generalized the coupling matrix in this way, we can write the vector 
equality (4.1) for every pair of elements E, and E,, regardless of whether Ef is coupled 
with E, or not. We then have N{^N—1) vector equalities 

a:«*> = a„j/W (r, a = 1, 2,..., ^ s). ... (4.4) 

We assume that r ^ a since matrix s„ is always a zero matrix for r = a. By defi¬ 

nition the active element is coupled with other active elements. No element is coupled 
with itself. 

■The coupling matrices, thus generalized, together form a square matrix with 
E rows and N columns. Namely, 

0 a^j ... s-yjji 

82 0 ... s^ir 

8 = . ... (4.6) 

_ ••• 0 _ 

This matrix, which we denote by 8 , shall be called the structure- matrix of the system. 

For it represents the structure of the system, i.e. the network of couphngs of the ele¬ 
ments of the system. 

The matrix jS is a zero-one matrix because all couphng matrices a,„ which are 
its sub-matrices, are zero-one matrices. 

Shice each element in the system is coupled with at least one other element 
or at least one other element is coupled writh the given element, the minimum number 
of couplings in the system is therefore, N—\. The matrix, therefore, contains at least 

1 Of. (3.3). 

»Of. (3.2). 


ELEMENTS OE A THEORY OE SYSTEM BEHAVIOUR 


147 


N —1 non-zero submatrioes Moreover, these non-zero sub-matrioes are so arranged 
that if the r-th row of the matrix S contains only zero sub-matrices, the r-th column 
must contain at least one non-zero sub-matrix. Eor if the element Ef is not coupled 
with any other element then at least one other element must be coupled with the 
element Ef. 

An element which is not coupled with any other element in the system or which 
has no other element coupled to it is called a boundary dement of the system. An ele¬ 
ment in the system which is not a boundary element shall be called an interior ele¬ 
ment of the system. The set of boundary elements of a system shall be called the 
system’s surface and the set of the interior elements of the system shall be called as the 
system’s interior. For the sake of illustration let us look at Figure 8 above. 

The active elements E-i, E^, Eg, E^, Eg, Eg and form a system; the isolated 
element Eg does not belong to it. Elements and E,, are boundary elements of the 
system; the set of them constitutes the surface of tho system. On the other hand, 
elements Eg, Eg, Eg, Eg and Eg are interior elements of the system; the set of them 
constitutes the interior of the system. 

Among the boundary elements of the system we distinguish between those 
which are not coupled with other elements in the system and those with which no other 
elements in the system are coupled. In the case of the first-mentioned, the compo¬ 
nents of the output vector are not components of the input vector of any other 
element of the system. We shaU caU them the output boundary elements. In the 
case of the last-mentioned, the components of the input vector are not components 
of the output vector of any other element in the system. We shaU call them the in¬ 
put boundary elements. In Figure 8, E^ is an input boundary element whereas Eg is 
an output boundary element. 

The mput and output boundary elements are expressed in the structure matrix 
of the system. If element Ej is an input boundary element, then the r-th column of 
the matrix 8 contains only zero sub-matrices. For, in keeping with the generalized 
definition of the coupUngs matrix, we then have 

fijy = Sg,. ^ ... 

If, on the other hand, element E^ is an output boundary element, then in accordance 
with the definition we have 

In this case the r-th row of the matrix 8 consists of only zero sub-matrices. 

Of course, the converse is also true; a column in the matrix 8 consisting of 
only zero sub-matrices signifies that the corresponding element is an input boundary 
element and a row of the matrix 8 consisting of only zero submatrices signifies that the 
corresponding element is an output boundary element. It follows that the set of 
aU the columns and rows of the matrix consisting of only zero sub-matnoes corres¬ 
ponds to the system’s surface. On the other hand, the columns and rows containing 
at least one non-zero sub-matrix s„ oorrespond to the interior of the system. 
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A system wliicli does not oontain any boundary elements, that is, does not 
possess a surface, shall be called a closed system. Erom what has been said it follows 
that the structure matrix of a closed system contains neither columns nor rows con¬ 
sisting of only zero sub-matrices; each column and each row contains at least one 
non-zero sub-matrix. In a closed system, therefore, there are at least N couplings. 
A system which contains boundary elements shall be called an open system. The 
structure matrix of an open system contains columns or rows (or both) consisting of 
only zero sub-matrices and representing together the surface of the system. 

The structure matrix of the system reflects also other properties of the coupUngs 
of the elements of the system. Feed-backs, for instance, are aU represented by sub- 
matrices s„ which he below the diagonal of the matrix. Feed-backs are couplings 
with an element preceding the given element in the cha in of couplings. The corres¬ 
ponding couphng matrices have a < r. This determines their position below the 
diagonal. 


A closed system possesses at least one feed-back. Let us assume that there are 
no feed-backs in the system. Then the matrix of the system is 


8 = 




... (4.6) 


As can be seen, there is then at least one input boundary element and at least 
one output boundary element. No element is coupled with element and element 
Eif is not coupled with any element (we recall that the numeration of the elements is 
arbitrary). The system, therefore, cannot be a closed one. 


An open chain of couplings (open loop) is expressed by a structure matrix of 
the system in which all sub-matrices s,, below the diagonal are zero and, moreover, 
in each row (apart from the lust one which consists entirely of zero sub-matrices) 
as well as in each column (apart from the first one which consists entirely of zero sub¬ 
matrices) there is exactly one non-zero sub-matrix s„. In other words, the structure 
matrix of the system has the following appearance : 


0 % 0 

0 0 5jj3 

0 0 0 

0 0 0 


0 0 
0 0 

0 0 


(4.7) 


If the chain of couplings is closed (closed loop), then in ( 4 . 7 ) there is at least one non¬ 
zero matrix below the diagonal. 


If a row of the structure matrix of the system contains more than one non-zero 
sub-matrix s„, this indicates a ramification of output. For example, let there be 
non-zero sub-matrices s^^, S 14 , in the first row of the matrix 8; then element 

E, is coupled with elements E„ E, and E,. Similarly, if a column of the structure 
matrix contams more than one non-zero sub-matrix s„, this is on indication of a rami- 
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fication of input. For example, in matrix (4.6) if and are non-zero, element 
El and element E^ are coupled with element Ejg. 

Thus properties of the network of couplings of the system can be read off 
&om the system’s structure matrix. 

6. The mode oe aotioh oe a system 
The inputs and outputs of a system containing N active elements, satisfy 
N{N—1) vector equalities (4.4), i.e. 

a;<*) = «/<*■) (r, a = 1, 2,..., Y; r ^ s). (5-1) 

These equahties represent the couplings of the elements of the system. 

Bach element of the system possesses a definite mode of action expressed 
mathematically by the transformation (2.4). Denoting by T, the transformation 
expressing the mode of action of element Ef, we have N such transformations : 

= W'i) (r = 1, 2,..., N). ... (6-2) 

Substituting the transformation (5.2) into the vector equalities (5.1), we obtain 
aj(*J = a„T,(a:<’'>) (r, s = 1, 2,JV^; ... (6.3) 

This is a sot of N(,N—1) transformations. 

Writing = s„Tf, • • • (6.4) 

we can present these transformations symbolically as 

a:<') = E„(a:<'>) (r, a = 1, 2,.... W; r a). ... (6.6) 

Subjecting the vector equalities (5.1) to transformations (6.2), we obtain 

and consequently 

yW = T.a„(y<")) (r, a = 1, 2, .... N] r ^ a). ... (6.6) 

We again obtain a set of N(N-\) transformations. Writing 

Pr , = T , 8 „, ... (5.7) 

we can express these transformations symbolically in the form 

y(») = P„( 2 /‘’'>) [r, 8 = 1, 2,..., N] r ^ a). ... (6.8) 

The set of transformations (5.5) assigns new values of the input vectors of the 
system’s elements to the given initial values of these vectors. Similarly, the set of trans¬ 
formations (6.8) assigns new values of the output vectors of the system’s elements to 
the given initial values of these vectors. The sets of transformations (5.6) and (5.8) 
express, as we say. the viode of action of the system. They indicate in what manner 
a set of given states of the inputs and outputs of the elements of a system is 
transformed into a new set of states of those inputs and outputs. To employ an 
expression of Karl Marx, it can be said that the two sets of transformations express 

“the inner law of motion of the system. ® _ 

a Cf. Karl Marx, Oapital, Vol. I, Foreign Languages Publishing House, Moscow, 10S4, p. 10. 
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We now introdnoe the vector of the input states of the system as a oompound 
vector, its components being the input vectors of the elements belonging to the system. 
Denoting this vector by 'X, we have 

Z = (a:‘« ... (6.9) 

We introduce in a similar way a compound vector of the ontpvi states of the system. We 
denote this vector by Y and write 

r = (2/<« ... (6.10) 


These compound vectors are equivalent to quasi-diagonal matrices’ 


Z = 


and 


7 = 



0 

0 


AS) 


0 

0 


,,(») , 


(6.9a) 


(6.10a) 


Denoting by m, the number of inputs and by the number of outputs of element 

N 

Er{r = 1, 2, ..., N), we find that the matrix X has N rows and II columns and the 
matrix 7 has N rows and S columns. As need be, X and 7 can be interpreted 

fcal 

as either oompound vectors (6.9) and (6.10) or as quasi-diagonal matrices (6.9a) and 
(6.10a). 


The set of transformations (6.6) is equivalent to the following matrix equality 


0 

*«) .. 



0 



*11) 

0 




0 


ajii) 

.. 

0 


_J2;,i(!cI^») 


0 


... ( 6 . 11 ) 

S imil arly, the set of transformations (6.8) is equivalent to the matrix equality 


0 


y(S) 


0 


PiNiy^^^) 

yW 

0 

ym 

= 


0 

PeAy^^^) 

_ya) 

2 /'*' ... 

0 



Pm{y^^^) .. 

0 


__ - ( 5 . 12 ) 

^ A quasi-diagonal matrix is one in which suh-matrioes or vectors appear along the diagonal and 
nU tlio remaining elements are equal to zero. For a definition of a quasi-diagonal matrix see V. I. 
Smirnov, Kurt Vyahei MatemaHIn, Vol. in. Part 1, 4th fed., Leningrad—Moscow, 1949, p 104 
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Prom these equalities it follows that the initial state of the input vectors 
a;(i)^ uniquely determines the state of these vectors after transformation. 

In the same way, the initial state of the output vectors y^^\ uniquely 

determines the state of these vectors after transformation. With the aid of the com¬ 
pound vectors (6.9) and (6.10) we can express this as a transformation of these vectors. 
Instead of the matrix equality (6.11) we write 

X' = E(Z), - (6.13) 

and in place of the matrix equality (6.12), 

y = P[7). - (6-1^) 

Here, R and P are transformation operations, X and Y represent the initial 
state of the inputs and outputs of aU the elements of the system, whereas X and 
Y' denote the new state of the inputs and outputs after the transformation. 

It suffices in this case to consider either transformation (6.13) or transformation 
(6.14). For from the vector equalities (6.1) we obtain the matrix equality 


0 

a:<2) .. 



0 


... «i^(2/‘”) 


0 

. a;<^> 

=s= 

Sai(2/‘®’) 

0 

... 


.. 

. 0 



%a(!/‘^’) 

... 0 


The right-hand side of this equality can be written in the form Y8 where Y is the 
quasi-diagonal matrix (6.10a), equivalent to the compound vector (5.10), and 8 
is the structure matrix of the system : 

/ 0 *12 ••• \ 

0 - Y ... (6.16) 


' ••• ^ 

The left-hand side of the above matrix equality is equivalent to the compound vector 
(6.9). As a result, we have 

x=m - (6.17) 

The transformations (6.13) and (6.14), therefore, foUow one from the other. 

The operators B and P can be presented symbolicaUy in the form of a matrix 
of operators appearing in the sets of transformations (6.5) and (6.8). Namely. 

( 0 Eia ••• V 

Eji 0 ... Btir J ... (6.18) 

-Bjyi ••• ^ 




... (5.19) 
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Let us denote by T the diagonal matrix 

0 ... 0 

0 ... 0 

0 0 ... Tj, 

The non-zero elements of this matrix constitute the transformation operators corres¬ 
ponding to the individual elements of the system. This diagonal matrix shall be 
called the matrix of modes of action of the elements. 

If (5.4) and (5.7) are taken into account, the operators B and P can be presented 
as products, viz. 

B = T8 ... (6.21) 




and P = 8T ... (6.22) 

where 8 is the structures matrix of the system (5.16) (of. also (4.7) above). 

In consequence, it shows that the system’s mode of action, expressed mathe¬ 
matically by the transformation (6.11) or (6.12), can be presented in the form 

T = T8iXl ... (6.23) 

Y' = 8T{T). ... (6.24) 

As can be seen, the mode of action of the system depends both on T, the matrix 
of modes of action of the elements, as well as on the structure matrix 8 of the system. 
In order to determine the mode of action of the system it is not enough to know the 
modes of action of the elements, which are expressed mathematically by the mn.t.n’T 
T, but it is necessary also to know the structure matrix of the system, which 
represents the network of couplings of the elements. 

A system of active elements, therefore, is endowed with its own specific mode 
of action, “a law of motion”, consisting in the transformation of the input and output 
states of the elements. This mode of action is a feature of the system as a whole, 
for it depends not only on the mode of action of the individual elements but also on 
the structure of the system, i.e. on the network of couplings of the elements. This is 
expressed mathematically in (6.23) and (6.24). It is the structure represented 
by the matrix 8 that gives the system the quaUty of a whole. The same elements 
with the same modes of action but coupled in a different manner constitute a different 
system with a different mode of action of the system. In mathematical language : 
with an unaltered matrix T of modes of action of the elements, the mode of action of 
the system becomes different if there is a different structure matrix 8 of the system. 
A difference in the structure implies a difference in the system’s mode of action. 

In this way an explanation is provided for the question of wholes with laws 
of action which cannot bo derived from the more laws of action of the individual ele¬ 
ments. Such wholes are simply sets of coupled active elements, i.e., systems Their 
mode of action constitutes the combined result of the modes of action of the individual 
elements, and of the structure of the system, i.e. of the network of couplings of the 
system elements, of which the system is composed. 



SCIENTIFIC APPROACH IN PLANNING 


By M. MUICHERJEE 
Indian Statistical Institute 

1. iNTRODUOTlOlir 


1.1. Thinking on national planning at a somewhat concrete level started 
quite early in India, and even in nineteen-twenties, that is, immediately after the 
Russian revolution, some intellectuals in India came upon the idea of national plan¬ 
ning. Notably, M. Visvesvaraya saw quite early that conscious national economic 
planning was needed for rapid industrial development in India. Subsequently, he 
proceeded to elaborate a ten year plan, which was not unrealistic, except perhaps 
on the question of finance of the plan. The leadership of Jawaharlal Nehru as the 
Chairman of the National Planning Committee (NPC) set up in 1938 gave a great 
impetus to thinking on planning in the country, and some of the panel reports of 
the NPC bear close study even today. Though the NPC did not succeed in producing 
a blue-print of a national plan, it served two very important purposes: the intellec¬ 
tuals in the country got intimately acquainted with notions of planning and the 
most important political party in the country, to some extent, got committed to a 
programme of planning. Political upheavals and repressions cut short the work 
of the NPC. Public thinking and discussion on planning reached a new tempo in 
the post-war period because of the release of three important private investigations 
on the topic; the Gandhian Plan, the Peoples’ Plan and the Bombay Plan. In so 
far as facta and figures presented are concerned, the Bombay Plan prepared by eight 
leading industrialists of India, was the most realistic. For example, the anticipated 
rate of growth of national income was 7 per cent in this plan: the other two plans 
anticipated double this rate. However, the Gandhian Plan based on the ideas of 
Mahatma Gandhi and the Peoples’ Plan prepared under the auspices of the Indian 
Federation of Labour, put forward numerous illuminating ideas relating to several 
aspects of national planning. There were unhappy events in the codntay imme¬ 
diately before and after the independence and it took some time before Free- n la 
could settle down and launch on planning. Even then, the Flanning CominisBmn 
was set up as early as in 1949 and was preceded by the Iiidustnal Policy Resolution 
of 1948 which indicated certain ideas on planning. This brief sketch shows that 
the public opinion in the country was educated during the last thirty years so as 
to be able to receive the idea of national planning with appreciation The ^di- 
tional hissez fain policy of the Government of India dmmg the British rule did not 
contribute towards rapid economic development of the country, and it was more 
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or less clear to all sections of the educated public that India’s chronic problem of 
poverty could not be solved unless we have recourse to national economic planning.^ 

1.2. But while the idea of planning was generally accepted, the word 
‘planning’ connoted different notions to different groups of people in the early post- 
independence period. Even today we are still not very clear on this point though 
the understanding is getting better day by day. To some extent, this is unavoidable. 
Economic planning is closely linked with the national pohoy which is expected to 
sot down our goals in economic, social and political fields and to indicate proximate 
descriptions of the paths we should follow to attain our goals. The policies should 
distinguish between our immediate goals from our ultimate goals, and cover not 
only our short period desiderata but also our more distant perspective. Likewise, 
spatial dimensions of development should be comprehended along with the temporal 
dimensions. It will be clearly seen why it is difficult to have unequivocal policy 
statements in this general field. Firstly, there must be clearly defined agreed goals and 
then there must be agreement about the path to be followed and measures to be 
taken for attaining the goals. The system has to cover all our important aspirations 
in, economic, social and political fields. While we have succeeded in setting our 
tentative targets in so far as our goals are concerned, we are still partly divided about 
our notions in respect of the efficient paths and measures. It wiU be appreciated, 
on the other hand, that clear-out and accepted policy pronouncements on both goals 
and paths would have helped us materially in attaining whatever objectives we have 
collectively set. 

1.3. Our difficulties stem partly from our political traditions as well as from 
the basis of our political power and partly from the vestiges of traditional economic 
thinking which guided capitalist societies in the past. The basis of our political 
power as well as our political traditions allow us to be radical but not unduly so. 
We have accepted the procedure of discussion and persuasion even when we are 
sure of inherent justice of particular lines of action, Itnowing fuUy well that we are 
eschewing quicker methods and adopting slower ones. In the field of economics, 
while probably we have steered clear of the laissez faire doctrine, we are still very 
much wedded to Keynesian economics, which does not apply to Indian situation 
because the type of economy for which the system was developed was quite different 
from the Indian economy today. 

1.4. In this atmosphere of somewhat vague thinking, inadequate formula¬ 
tion of bapic issues, and relatively amorphous political alignments, Professor 

1 MaKdlonobis (10o9a) has suinmarisod Nehru’s contributions towards planning as follows : “Under 
the leadership of Nehru, India has made big advanoes. He initiated the thinlring on planning in India. 
Through his speeches and through planning committees and the Planning Commission, he has exercised a 
profound educative inlluonoe and made India conscious of the noed for national planning. Through the 
Coiigress Party and the Government, he has made planning an inatrument of national policy on the biggest 
scale outside the communist oountries, and has persuaded India to accept socialism as her goal. He has 
brought to Indian planning a full appreciation of the scientific revolution which is transforming the world, 
a sensitive awareness of human values and cultural traditions, an inherent sense of democracy and an 
international outlook.’’ 
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Mahalanobis’ advent has been a •welcome' event. As a scientist, he succeeded quicltly 
in separating essentials from the non-essentials, and developing an interrelated pro¬ 
gramme of planning -which is logically satisfying and unequivocally stated. In this 
process, he had to sacrifice many details, some of which may be of importance m 
the context of development planning. It is not possible, however, to comprehend 
all the complexities of a real economy in a logical system. The process of simplifica¬ 
tion, which is detrimental to riohnesa of the content, is a necessary step. He was 
also handicapped by lack of data on several important factors and some of the 
simphfioations were necessary because of this. This was unavoidable in an 
underdeveloped economy attempting to plan for the first time. In spite of serious 
difficulties, he succeeded in his pioneering effort towards a concrete formulation of a 
plan for economic development of India. 

1.6. This essay is concerned with a brief descriptive account of his contribu¬ 
tions in planning and allied subjects. A summarisation involves a selection of some 
elements or aspects of the totality of contributions. Since, such selection is essen¬ 
tially subjective, it is quite possible that, in the present ■write up, I have overplayed 
some less important aspects of his contribution and underplayed some more important 
aspects. This contingency, however, is unavoidable. 

2. Statistics and planning 

2.1. Mahalanobis has an uncanny knack of absorbing a mass of statistical 
material quickly and locating mistakes in calculations and errors of judgement in 
the logical scheme of analysis. He has, no doubt, acquired this faculty by not 
only having had experience of careful scrutiny of millions of figures in diverse 
branches of statistics but also from an intimate grasp of the methods used 
for computation of the figures. Thus apart from a mastery over the science, he 
has an acute diagnostic ability enabling him to spot the defects, as if intuitively. 
Perhaps it is this faculty which has made him a foremost statistician not only in 
India but also in the world today. 

2.2. It is this diagnostic ability which came to his aid when he was drawn 
into a small group of thinkers on planning selected by Jawaharlal Nehru for shaping 
India’s future development. He was able, within a very short time, to lay his finger 
on many of the defects from which planning in our country was suffering. But apart 
from this, he has contributed materially to planning in his capacity as a statistician, 
by ensuring that the planners get the facts and figures needed for planning. He 
had the foresight in realising that adequate and accurate statistics formed the basis 
of planning Since decisions should be based on valid inferences, he has thought 
deeply on the relation between statistical errors and decisions based on estimates 
subject to errors. In hia view, the notion of sampling error is often too narrow from 
this angle, and large errors may be perm^ible for certain kinds of decisions. Mahala¬ 
nobis thus contributed to planning in two distinct fields. Firstly, as the leaing 
statistician of the country, he has helped in getting together the bricks out of which 
plans are made of. And, secondly an acoompHshed diagnostician, he has gone beyond 



156 


M. MUKHERJEE 


the facts and figures to recognise and isolate some of the graver defects in our plan¬ 
ning and suggest measures for their remedy. 

2.3. To some extent, of course, these two roles are mutually interacting, 
and one has to be conscious about this in trying to understand Mahalanobis’ effective 
contribution to ^jlanning. How is it that a man who has not studied principles of 
economics in a systematic way could make a material contribution towards formulat¬ 
ing the plan for economic development of the country? This baffling question can 
be answered only when we remember that as a statistician Mahalanobis was aware 
of the economic facts of the country better than many economists even before he 
started thinking on planning. He was, of course, not in favour of the refinements 
and niceties of deductively arrived economic theories developed in western countries 
to explain a situation different from ours. He would rather accept the facta about 
India than adopt or use theories obtained in this manner.® 

2.4. While Mahalanobis was acquainted with Jawaharlal Nehru for a very 
long time, he first had long and intimate discussions on planning only in 1940 when 
Nehru wanted him to prepare a statistical commentary on the NPC reports. Sub¬ 
sequently Nehru maintained an active interest in the development of the Tudian 
Statistical Institute (ISI). 

2.6. After the Independence, the Prime Minister depended mostly on 
Mahalanobis’ initiative to develop the organisation of statistics in the country. 
Mahalanobis started working as the Honorary Statistical Adviser to the Cabinet 
from February 1949, when a Central Statistical Unit was started in Delhi at his 
initiative. This unit was converted into the Central Statistical Organisation (CSO) 
two years later and was entrusted with the task of co-ordination of official statistics 
and laying down statistical standards. As Honorary Statistical Adviser to the 
Cabinet, Mahalanobis guided the activities of the CSO in all technical matters 
from its rery inception and oven today, this institution, which has grown rapidly, 
works under his technical guidance. It may also be noted that even earlier, Mahala- 
nobis was instrumental in developing the State Statistical Bureau of West Bengal. 
The rapid development of official statistics in the country during the post-indepen¬ 
dence period is very much connected with the history of the CSO and the State Statis¬ 
tical Bureaus, and it may be noted that Mahalanobis is intimately connected with 
the CSO and also helped to set up as a model, the West Bengal State Statistical 
Bureau. While the development of official statistics in general is not directly linked 
with needs of planning, a sound general purpose statistical .system is necessary for 
planning and Mahalanobis materially contributed in this direction. 

2 Some roTnarkEi by Mahalnnobis on this topic oro given below : 

I may start by saying that sophisticated economic theories, which may be appropriate for advanced 
countries, ]iad aetod for a long time as o formidable thouglit barrier to economic progress in India,” 
Mobalanobis (lOClb). Also, “Tlie economic theory of highly developed countries appears to be basioally 
static in chnraeior and they are concerned, above all, with the moat efficient distribution of the stock of 
capital and other resources and not with the probleme of economic development through on increase in 
capital accumulation. A theoiy of the same brand did not help the economic development of India or 
any other underdeveloped coirntryi it hindered such developments on the other hand,” (Mahalanobis, 19500;. 
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2.6. Mahalanobis was appointed the Chairman of the National Income 
Committee in 1949, and this event may be regarded as a oorner-stone in the present 
context. Assimilation of diverse official statistics need not necessarily give a central 
or national view point to the practitioner. But thiniring about national income, 
in a way, is thinking about the performance of the nation as a whole. While working 
as the Chairman of the Committee, Mahalanobis became acutely aware of the national 
problems, national resources and allied matters. It should be pointed out, however, 
that localised socio-economic surveys conducted by him earlier, including family 
budget surveys of industrial and rural workers and in particular, a survey of after¬ 
effects of the great famine in Bengal in 1943 made him acutely aware of our poverty 
long before he started thinking on national income. Also, even before this, Mahala¬ 
nobis undertook some fundamental work in the fields of regional and partial planning. 
For examifie, his quantitative work on rainfall and floods have now flowered into the 
D.V. Pr’ojoct and Hirakud Project on Mahanadi, 


2.7. The National Sample Survey (N8S) started at his initiative in 1960 
was his answer to the problem of gaps in statiatics. The survey is continuing even 
now and here we have an organisation which con furnish sample estimates of any 
character quickly depending on our need. In this sampling organisation, the CSO, 
the State Statistical Bureaus and the ISI collaborate with one another, and the 
whole scheme has been conceived with great vision and foresight. The data are 
collected from independent interpenetrating sub-samples by independent parties 
of investigators and processing centres are also geographically separated from one 
another, each centre taking a sub-sample or a part of a sub-sample. Thus, the whole 
system is conceived in sitch a way that investigation and processing errors and biases 
are controlled at all stages, and any data coming out of the system has a built-in 
guarantee of objectivity. It is extremely difficult to implement a gigantic scheme 
like this to perfection at the initial stage, but the result achieved in the past decade 
is encouraging. 

2.8. Mahalanobis has maintained his interest in the NSS throughout its 
existence. He has not, however, been able to maintain close contact with the routine 
operations of the survey. On the other hand, he has made substantial use of NSS 
data for his scientific studies on planning and other problems.® While making such 
studies he has frequently become conscious about sdme of the deficiencies of the 
survey and tried to apply corrective steps to the extent possible. The general idea 
of the NSS comes from him, but in the actual conduct of the survey, his contributions 
have been partial and spasmodic. 


2.9. The preceding paragraphs are intended to convey that Mahalanobis 
is closely connected with the development of operational statistics m the country 


a As tWs 6«cay is ooneemed ^th Mahalanobis' contribution to planning, we have not mjeated 
his methodological contributions in the field of use of statistical data. The most .mportaat of these m 
the recent past is his novel idea of fractile graphical analysis. This gives a theoretically satasi^ng method 
of drawing valid inference from survey data of diverse types. 

over time or over regions of some data given in terms of value could bo taoWed effectively by this method. 
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duTing the post-independence period. The rapid development in the field probably 
owes more to his initiative than to that of any other single person. Secondly, even 
in this oapaoity, his work drew him to problems of national development. That is, 
the types of statistics he has to deal with required his being aware of the needs of 
plamiing in the country. Also, his awareness of the planning problems which he 
got from Ms association mth the Planning Commission enabled Mm to develop the 
statistical system in the country keeping the pla nnin g needs as the principal objectives. 

3. Use oe methods oe operationaii research to solve 

PROBLEMS OP THE INDIAN SECOND ITVE YEAR PLAN 

3.1. Mahalanobishas made use of some simple mathematical models for study¬ 
ing some aspects of the problems connected with planning. The models enabled him 
to isolate important sectors of the economy and study their mutual interdependence.* 
This part of the work can beat be described as operational research in the field of 
planning, as he has Mmself done. The models developed do not follow the tenets 
of accepted economic theory and hence could not be included in traditional mathe¬ 
matical economics. On the other hand, as the models were developed in an atmosphere 
of pressing policy needs, much attention could not be paid to develop any refined 
methods for statistical estimation of the parameters involved. Also, available data 
in the country were inadequate for application of rigorous procedures of esti ma tion. 
Consequently, this work should not probably fall under the scope of econometrics. 

3.2. While developing the models, Mahalanobis’ long experience as a pro¬ 
fessor of physics came handy. We have stressed so far Ms background in statistics 
and his attainments as an applied scientist and diagnostician and ventured to suggest 
that the concomitance of the two is a major reason for his success as a practical 
planner; his ability as a physicist, in addition, helped him to abstract and concretise 
his problems and ultimately arrive at reasonable solutions. 

3.3. The simple concept of capital output ratio and the fact that the ability 
of a nation to step up its investment depends on the level of income was given by 
him in his presidential address to the 37th session of the Indian Seience Congress 
(Mahalanobis, 1950). It will be recalled that in his capacity as Statistical Adviser 
to the Central Cabinet, he has been brought into contact with the activities of the 
Planning Commission early in 1949, and in less than one year, he has been able to 
identify and start thinldng in terms of some of the basic variables. At the time, 
he was not in touch with the writings of economists on the topic, and obtained the 
notions independently. The concept of capital output ratio used by him was con¬ 
ceived as the ratio of investment to the aggregate output resulting directly from the 
investment actirity. He also used an idea of development in all other activities as 
a consequence of investment in a particular activity and thus tacitly adopted ideas 
of inter-industrial economics. 


* Mnhfilanobis’ opinion about the use of modeU in this contest is of considerable interest. "I 
do not think that the models have any permanent value of their own. I have used them as scaffolding 
to bo dismantled as soon as their purpose has been served," (Mahalanobis, lOBSb). 
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3.4. What is described in India as the single sector model of Mahalanobis 
■s a fcrwMd.lootang Hanod-Domar type of model. Makalanobis pre^nted tbcae 
first m a lecture deU.mted at the National Inatllnile of Soienee. of India in 
Ootobor 1952 (^hahnobie, 1952). The variablee innolvod in the model ate national 
moomo ^Y,) and net inyoetment (/,)', where the aubsoiipt ( stands for thne. The two 
variables are connected by the relations 


4 =« 

r, 


... ( 1 ) 



where a and /?, parameters to be estimated, are described respectively by him as 
the rate of investment and the income coefScient of investment. The two equations 
taken together gives the growth path of national income as 

... (3) 

and that of per capita income approximately as 

3/« = 3/o(l+ai/?-p)‘ ... ‘(4) 

where y is per capita income, and p the constant rate of growth of population. He 
used time scries data for many countries to work out the a and p coefficients and. 
thus tried to concretise his ideas on the rate of investment and fate of growth of 
national income in India. 

3.6. Simultaneously, by this time as Chairman of the National Incorne, 
Committee, he has been trying to build up estimates of national income and investment 
for the country. The problem at this stage was just to get a dimensional picture 
of the levels of national income and investment. But even this dimensional picture 
was invaluable because this enabled him to have an idea of the base from which we 
have to start. 

3.6. In the two-sector model® (Mahalanobis, 1953b) the entire net output of 
the economy is supposed to be produced in two sectors, one producing all investment 
goods and the other all consumer goods. Unlike Marx’s scheme, all intermediate 
goods industries, according to this scheme, are split up between the two sectors such 
that one could obtain the net output separately for both the sectors, which add up 
to net national output or national income. The economy, further, is conceived as 

^ In Mulialonobis’ models, the usually accepted depnitions of national income, investment and 
consumer expenditure were systematically used. He has always taken both nations! income and invest¬ 
ment as ‘net’, i.e., exclusive of allowances for consumption! of fixed capital. He is, however, not fully 
satisfied about this. There oould be a more satisfactory concept which will both allow more accurate 
moaeurement and be better suited in the context of plan formulation. 

® A model of exactly this typo was developed by Feld’mon in the TISSB in 1028. A summary of 
the paper is available in Hngliab in Domar’s Essnys in the Theory of Economic Growfk. Hshalanobis’ work, 
however, was done oompletely independently. “It is inteiissting to note that the impetus of planning 
initiated almost identical lines of thinking in the two oouhtries, the USSH and India,’’ (Mahalanobis, 
1960d). ' .... ' 



160 


M. MDKHIRJIE 


closed. The new variable introduced is such that 7,=C7(-|-^(. C'j standing for 
consumer expenditure in the f-th year. It is then assumed that in the i(-th year, the 
net investment is split up between the two sectors in the ratio ; Aj, Aa+Aj =1. 
We then have the following two relations of the type given in equation (2) : 


G,+i-0,= Wt I 
It+i—It = A^Ai^i J 

where Aei A< 0'’^® reciprocals of sectoral marginal capital output ratios, 
equations lead to 


( 6 ) 


The above 


7 , = 7 , [l+«„ {(1 +A,A,)‘-1}] ... (6) 

where (Xq is IoI7q, giving the pattern of growth of national income over time. 

3.7. Prom actual observations, it has been found that fii is always smaller 
than Aai and as such the above equation shows a higher rate of growth of national 
income for smaller A,- for the first few years. But when one takes a longer time horizon, 
a larger Aj systematically gives a higher rate of growth of national income. This 
model was used as an argument in favour of inoreasing the allocation of investment 
in investment goods industries for the Second Five Year Plan. The ratio was of the 
order of 10 per cent before the plan; and the decision was to raise the ratio to about 
33 per cent. Of course, a larger rise would have been desirable for long period ends, but 
this was not considered to be feasible at the time. The claims of consumer goods 
industries have to be met and the technological set-up of industries producing capital 
goods may be such that it is better suited for production of capital goods for the use 
in consumer goods industries rather than capital goods for capital goods industries. 
It may take quite some time to introduce drastic change in this set-up. Foreign 
trade, may, however, come to the aid marginally because one type of capital goods 
can be exchanged for another type. 

3.8. It can be shown from equation (6) that 


Lt 

71 AjAo-l-A^j 


... (7) 


Some limiting values are given below by way of illustration when = 6 per cent, 

Ai =0.26, and Ao =0.50: 




0.1 

6.3 

0.3 

17.7 

0.6 

33.3 
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Thus when is higher than the limiting value, the a^’s ^a, = will gradually 

decrease until we reach the limiting value. When, however, it is less than the limiting 
value, an increasing sequence will emerge. One reason of selecting a figure like 
one-third for for the Second Plan is that higher values of Aj would lead to 
unusually high rates of investment in the limit. In a planned economy, the effort 
should be to increase deliberately up to a certain level, and the way to do this is to 
increase A< to the extent possible. “It should be also possible to increase the ratios 
(A> through deUberate planning. Suppose that in the earlier stage of deve¬ 
lopment, a product of an industry has got practically no market, and therefore is 
of negligible value. At a later stage of development it may, however, be possible 
to use this waste product as raw material in some other industry which is established 
by planning. In an economy which is developing harmoniously, a number of such 
bj'-produots may gradually become useful. Hence the ratio of the value of net output 
to the value of raw materials would increase because by-products of the type considered 
above would continue to be sold at negligible prices. An increase in the ability of 
the machines or of labour to convert the same amount of raw materials into a larger 
quantity of final product will produce the same effect, price situation remaining the 
same. A steady increase in fl may he, therefore, a oharacteristio of harmonious 
development.”’ (Mahalanobis, 1953b). 

3.9. J. B. S. Haldane® has made some investigations on the maxima of the 

funotion given in equation (6). This work, however, is not of practical interest because 
of one peculiarity of the funotion. Generally, with reahstio values of parameters 
(A« > A) point of time decreases with increase in A{ for the first few years, 

say from year 0 to year T. Then there is a period T-f 1 to T-\-t, in which a true 
maximum exists for each year and can be obtained by following the method given 
by Haldane. But beyond T+t years, the function uniformly increases with increase 
in A<. As T and r are both not very large, and in particular T is small for realistic 
parameters, the quest of maxima of the function is not very interesting. 

3.10, Mahalanobis’ single sector and two sector models are to be distinguished 
from the models developed by Hatred and Homar, vvhioh are frequently given by 
the same expressions. For example, Homar’s simplest model (with our notations) 

is given by 


which gives 



... (8) 

Y 


'‘In 

II 

... (9) 

1 



... (10) 


7 Some increase in p has been noticea in mWacfcnring induetriee in the -DSA in the recent past. 

This may he a raenlt of high and diversified induBttialieation. What is possible to aclueve ^ ® 

planning, may also come more automatically when n oountiy reaches an advanced level of mdustrialisation. 

Deliberate planning, however, should help in arriving at the position 

8 See Haldane, J. B. S. (1066): The maximization of national income. Sanlhm, 16, 1-2. 
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This is identical' with Mahalanohis’ 7, = 7^ ,(l+ayff)‘ except for some higher 
order terms in the expansion contrihuting very little when a and are 
small. While Harrod-Domar models seek to describe how an economy moved 
in the past, and thus explain a phenomenon, Mahalanohis’ models are essentially 
forward-looking planning models. Mahalanohis’ u, thus is not to be likened with 
propensity to save but with the desire a democratically formed Government to invest. 
Similarly, his income coefficient of investment does not seek to explain investment 
in terms of growth in income and consumption in the past as is done in accelerator 
theory but is a proximate estimate of the likely increase in income in future for a 
certain volume of investment, based frequently on analysis of project data of diverse 
kinds.® 

3.11. Mahalanohis (1955a, 1955b) next developed what is popularly known 
as the four sector model for working out the basic dimensions of the Second Five 
Year Plan of India. This model is to be regarded as an allocation model and not 
a growth model in the sense the other two are. This model also is the simplest and 
is an attempt at using scientific principles in solving a ver 5 ’- concrete problem of plan¬ 
ning placed before him. It was more or less known that the maximu m funds available 
for net investment during the Second Plan period would be of the order of Rs. 6,500 
crores. It was also agreed that it would be necessary to provide for 10 to 12 million 
new people in the labour force during the period. What Mahalanohis did was to 
accept these two propositions and add a third, the reasonable rate of increase in 
national income during the period would be 6 per cent per year. He knew also from 
the two sector model that a reasonable target for investment in investment goods 
industries Avould be roughly one-third of the total investment. He, then, put all 
these in a simple simultaneous equation system and obtained his solution. 


3.12. The sectors distinguished by him and the variables and parameters 
used are summarised below. 



sectors 

symbol 

new 

employ¬ 

ment 

capital 
needed 
per , 
worker 

total 

capital 

needed 

(3)X(4) 

mcome 

ooefficient 

of 

capital 

income 
gene¬ 
rated 
(6) X (0) 


(1) 

(2) - 

(3) 

W 

(6) 

(6) 

(7) 

1. 

2. 

investment goods industries 
consumer goods industries 

i 

n( 

6i 

niSi 

Pi 

”i9iPi 

2.1 

faotorj type 

1 


9i 

«i9i 

Pi 

«i6iPi 

2.2 

hand type including agriculture 

2 


02 

^202 

p2 

^^202p2 

3. 

seryices oi aU types 

3 

»3 

Be 

neBe 

Ps 

^aflsPs 


If N is the total new employment, A is the aggregate net capital formation and E 
is the aggregate national income generated over the five year plan period, then it 
is possible to VTite 

A = I. ... (11) 

0 Seo Ott, A. IS. Q 968) i The relation between the accelerator and capital output ratio, Review 
of JScoiiomic Studies, 26(3), No. 08, for a consideration of this topic. 
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Since, N, A and £! are taken to be known, and as it was agreed npon that one-third 
of the total investment will be in the (i) sector, it is possible to solve this simnltaneous 
equation system. Thus, realistic estimates were worked out of the parameters 
and 0 on the basis of all available evidence, and the equation system was solved 
giving the broad sectoral allocation of employment, capital investment and incre¬ 
ment in national income. The values of parameters and the solution are given below. 


values of parameters used 


solution 


symbols 


tf(Ba.) 

employment 

w 

1D» 

invest¬ 
ment (A) 
lOS Bs. 

inoonxe 

(-B) 

10° Bs. 

( 1 ) 

( 2 ) 

(3) 

(4) 

( 6 ) 

( 6 ) 

i 

0.20 

20,000 

0.9 

18.6 

3.7 

1 

0.36 

8,750 

i.r 

0.8 

■ 3.4 

2 

1.26 

2,600 

4.7 

11.8 

14.7 

3 

0.46 

2,760 

4.3 

16.0 

7.2 

total (given) 



11.0 

66.1 

29.0 


After getting the solution, the small scale industries (including agriculture) was split 
up between two sub-sectors, small scale and village industries proper and agriculture 
on the basis of certain fresh data.^® 


3.13. The broad sectoral aggregates were then split up into detailed targets 
as given in the Draft Plan Frame. For this naturally various supplementary and 
ancillary considerations were necessary. A trial set of targets for a sector was chosen 
at first and details about employment, investment and income were, aggregated. 
Then the sot was altered on a trial and error basis until it was consistent with the 


10 The cooffloienta adopted for agi-iouHvie and household industries vore as follows : - 2. 

Sa = Bs 02r,0 and fl/, = Bs. 620 when the suhsoripts h end o respectively stand for the suh-seotorp 
household industries and agriculture. It luay he noted that it is not necessory to make an assumption 
about 0 ft. The resulting allocation is given below : 




inorement in 

sector 

symbol 

investment — 
108 Bs. 

income 
100 Rb. 

employment 

100 

a 

940 

1083 

1.68 

h 

194, 

387 

3.12 


164 


'M. MUKHERJEE 


solutions in. respect of the sector. This procedure, however, was not followed rigor¬ 
ously, But basically care was taken to ensure that the individual targets within a 
sector as a whole did not need a higher outlay than was given by the solution and 
also the aggregate income and employment generated taUied with those given in 
the solution. Since, not all details were available in respect of aU the targets, the 
procedure sketched here really gave the logical basis of working out detailed targets 
rather than the actual procedure followed. 

3.14. Detailed targets for several industries and services were derived from 
considerations other than those which were used to obtain the basic solution given 
in the above table. A rapid expansion of steel industry, for example, was considered 
necessary because of potential advantages of the country in the field in view of the 
existence of extensive and rich deposits in the country, the intimate link between 
the general level of productivity and ability to use machines built out of steel, and 
shortages of steel felt earlier and consequential drain in the foreign exchange. Similarly 
for the development of aluminium industry, the need of electricity industry and 
extreme shortage of copper deposits in the country were the basic con-siderations. In 
general, the considerations used for a target, whether relating to a physical product 
or relating to a service, were given by the experts in the field by way of physical 
possibilities of increasing output in the case of goods and some assessment of needs 
of the country in the case of services.!^ 

3.15. It may be pointed out that the usefulness of models of this type would 
depend very much on the accuracy with which the parameters of the model could 
be estimated. The entire work on the Draft Plan Frame had to be completed in about 
four months, and due to this shortage of time the estimates of the parameters used 
had to be tentative, in spite of the fact that large technical resources were put on 
the task. But the estimates were undoubtedly the best possible ones under the 
circumstances. Considerably better estimates, however, oould have been worked 
Out, had there been more time. 

3.16. Many criticisms^® of the use of these models spring from a failure 
to grasp one of their essential features. The models were not devised as a contribution 


11 Mahalanobis (1955a) gave particular emphasis to health services. He states (Mahalanobis, 
19e6b), “Under existing conditions it may take 60 or 70 years to provide one doctor for every two 
thousand persona in the rural areas on an average...! have thought it desirable, therefore, to include in 
the Draft Plan Frame a proposal to bring some health service to every home in the country within a 
reasonable time, possibly in 10 or 16 yeare (instead of providing an exclusively high quality service to a 
very small fraction of the population), by establishing two new cadres of 2.year and 4-yoar trained health 
asBiBtants as a first step to national health service throughout the country...One O-year trained 
physician would be in charge of n group of 5 or 8 health assistants...." This scheme would enable 
placement of one health assistant for every 6 villages in 10 or 16 years at a reasonable cost. 

12 See Mitrn, A. (1957): A note on the Mahalanobis model, Eeonmnia Weekly; Tsuru, S. (1967) : 
Some theoretical doubts on the plan-frame, Ecmomio Weekly, Annual Number, 1967; Chakrabarty, s! 
(1957): The Mahalanobis model of development planning, Arthaniti 1, No. 1,; Mathim, P. N. (1067) : 
A note on planning in India, The Indian Economic Journal, 4, No. 4; and Son, A. (1968) : A note on the 

Mahalanobis model ofseotoral planning. Artftomlbl. No. 2. for some topical critical observations on the 
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to theoretical economios. They are entirely operational models with a very limited 
object in view, described earb’er. Mahalanobis has taken care to point out this 
repeatedly. But in spite of this, some of the oritios have taken pains to point 
out the theoretical inadequacies of the models, which admittedly exist. The 
set up of the four sector model, it may, however, be noted, is similar to the 
general set up of the bnear programming problems, and Mahalanobis’ problem 
with some modifications can be tackled in more generality by means of bnear 
programming. 

3.17. According to Mahalanobis, working out a consistent and feasible 
plan-frame is necessary for planning in a real sense in any country. But this 
is only a part of the entire complex of social activities which go under the name of 
planning. There are several conditions and Umiting factors which are to be satisfied 
before it is possible to give effect to a plan of this type. Production of commodities 
needed to satisfy demand for consumer goods has to he undertaken in the diffused 
and unorganised sectors of the economy and achieving targets would cab for vast 
organisational effort, Since a rapid rate of development without inflationary effects 
would depend on this, the ability to produce requited amount of consumer goods 
would constitute a limiting factor. Capacity to invest in any given year will depend, 
by and large, on the abibty Of domestic industries to produce capital goods and basic 
raw materials of various types. Thus the rate of expansion of basic industries sets 
down the second limiting factor. Though it is relatively easier to solve the problem 
of large-scale production, this limiting factor should he kept in mind. One possible 
reason why it might be difficult to achieve the desired rate of development is 
the inability to turn out required number of trained teobnioal and scientific persomiel. 
The problem of trained personnel is also connected with development of consumer 
goods production and various services. Thus while labour shortages are unbkely 
to create any trouble in India in the near future, trained manpower would be a very 
serious limiting factor. It is possible to work out the financial counterpart of a plan 
which is feasible in terms of avabable physical and manpower resources because 
appropriate fiscal and financial measures needed for its implementaliou always exjs 
But the ability to raise resources in financial terms would involve financial and fiscal 
teohnioalitios and sooiaUy and politically feasible measures, and measures which 
exist theoretically cannot always be implemented in practice. ^ This may be regarded 
as the fourth limiting factor. Eigidities of the existing administrative system furms 
the next important bottleneck. Aetna! implementation of a plan of this type would 
call for decentrabsation of administrative and financial powers in pubbo enterprises 
and institutions. Also it wib be necessary to have active cooperation between puhhc 
and private agencies. In general, the entire tone of puhbc admimstration has to 
be improved and oriented towards planning for economic development, and until 
this is done, any satisfactory and logioaUy consistent plan would remain, at best, a 


« Soo Komiya, R. (I960): A note on Professor Mahalanobis’ model of econoxmo plan- 

is.om y > ' ' , attempt at reduoing Mahalanobis problem 

cing, Jteview of EconoTM/Cs and N . , 

as one in linear programming. 
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theoretical exercise.^* Finally, in the initial phases of development when large volnmea 
of capital goods and raw materials are to be imported from abroad, foreign exchange 
difficulties would furnish a serious limiting factor and import substitution and export 
promotion will deserve ooiitinued attention. 

3.18. In Mahalanobis’ words, (1965b) “The logical consistency of the Plan 
Frame is not a sufficient guarantee of its feasibility in practice. Any one (or two 
or more in combination) of the ... limiting factors ... can retard progress. However, 
so far as plan-making is concerned (as distinguished from plan-implementation) all 
that can be demanded is internal consistency, valid technical reasoning and a correct 
appreciation of social needs. If the present plan has these merits, then there is only 
one single issue, namely, whether there is any alternative plan which would eliminate 
unemployment and poverty more quickly and more effectively; and at the same 
time, lay foundations for a continuing increase in the level of living in future. If 
there is no alternative plan which is more satisfactory then the proper policy would 
be to try to implement the present plan.” 

4. . The post plan-eeumb pbbiod 

4.1. Mahalanobis continued his deliberations on planning oven after the 
Draft Plan Frame and various associated papers were written. His post Draft- 
Plan Frame writings fall generally into four categories: (1) He has worked on 
refining some of his arguments given in the Draft Plan Frame and associated papers. 
For example, his argument for priority to basic industries has been refined, and the 
question of saving of foreign exchange has been explicitly brought out in some of 
his recent writings. (2) He thought about the importance of technical manpower 
and educational problems even when he was writing the Draft Plan Frame. But 
subsequently, he has probed more deeply into the subject. As a result of this, he 
is inoliiied to think that science has a basic role to play in economic development. He 
has classified types of activities by time taken to start production after the social 
decision has been taken and tried to explain economic development in a novel way. 
Development of seience, which takes longest time, remains the corner-stone of his 
explanation. His analysis contains germs of a forward-looking planning theory, 
and he has made some historical analysis to support his observations. (3) Thirdly, 

14 MaJialanobia (lOSSa) has given considerable thoughts to the problem of improvement of the 
quality of public services. He has also written quite categorically on this topic : 

"Planning on bold lines with a steady expansion of the public sector and odvance to a socialistic 
pattern of economy would require the building up of appropriate administrative machinery of a new 
type at all levels. 

“There must bo decentralization, on busineps-likB lines’, of the day to day management of public 
enterprises with large delegation of ananoial, administrative and executive control to develop imtiative 
and responsibility at the periphery so necessary for efficient conduct of business enterprises. 

"Attention must be focussed on the implementation of the Plan —on getting things done at the 
right time — and rules and procedures must, if necessary, be revised to ensure effective action. Secretariat 
control of tho present type must be replaced to a large extent by control by truly autonomous public 
corporations set up by Government or through the supply of credit by State Banks working u nder the 
general guidance of Government in matters of policy, 

"Adminifltrative difficulties inherent in the existing Government machinery are likely to prove 
the greatest obstacle to efficient planning. To overcome such difficulties, large organisational and even 
constitutional changes may become neceasaiy. The problem is urgent and requires immediate and serious 
attention.” 
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Mahalanobis has ■written on the world perspebti've of the economic development 
of the pre-ind'ustrial oonntries, and has taken pains to show that rapid development 
of under-developed areas of the world is likely to help in promoting world peace. 
He has made some analysis of international situation for this, but the theoretical 
outline considered above also came to his aid.^® (4) Finally, he bias written on the 
specific problem of industrial labour in India and Suggested an interesting solution 
to our eternal labour troubles and unemploynient problem. 

4.2. Pnority of basic industries:- a re-examination. Let us consider the case 
of a country which has to import a given amount of foodgrains every year. The quantity 
to bo imported is obtained in relation to the proximate rate of increase of population 
and projected estimates of domestic production of foodgrains available for consumption. 
The requisite quantity of foodgrains has to be purchased at the prevailing world 
price and hence the cost involved will be the product of the quantity, the world price 
and the number of years for which the purchases have to be made. Pro'vided the 
commodity concerned is available in the world market in sufficient quantities, the 
decision about importing may be taken immediately before the period of consumption. 
In case it is possible to take decisions earlier, at least by one year, the import of food- 
grains may be substituted by import of fertilizers. In India, application of one ton 
of fertilizer can be expected to produce two extra tons of foodgrains. Since world 
price of a ton of fertilizer is less than that of a ton of foodgrains, there is considerable 
sa'ving in foreign exchange in the second variant. The arrangement about distribution 
■will entail administrative measures both in the case of importing foodgrains and in 
the case of importing fertilizers and the costs involved in the two variants may be 
of the same order. 

4.3. If it is possible to take decision, say, five years before the year of cons- 
sumption, it is possible to bmld up fertilizer plants to produce the requisite amount 
of fertilizer every year by importing necessary machinery from abroad. The foreign 
exchange requirement of this variant ■will be considerably less than that in the second 
variant for any sufficiently long period of years. The distributional problems will 
remain more or less the same in this case. It should, however, be possible to build 
up the plant; i.o., raw materials etc., should permit economic exploitation, funds for 
investment should be available, and there should be no shortages of labour including 
technical manpower. In India, all these conditions are fulfilled for fertilizer produc¬ 
tion, and hence construction of fertilizer plants with imported machinery is more 
economical to the country from the foreign exchange point of view than importing 
fertilizer from abroad. The overall cost also will be smaller in this variant provided 
we take a sufficiently long time period in consideration. As labour is relatively cheap, 
raw materials are available in the co'untxy and trade margins and transport costs are 
hkely to be lower, the price of domestically produced fertilizers should be lower than 
the price of the imported fertilizer. 

15 Mahalano"biB has covered these topica in (1968; 1960b; 1969c; 1969d; lQ69f; 1960a; 1960c; 
1961o; and 1961b). The same topic hoe sometimes been considered in more' than one paper, and as such 
we refrain from giving detailed references here. 
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4.4. The last alternative is to build up the capacity to produce machines 
in the country and then produce fertilizer plants of requisite capacity "with domesti¬ 
cally produced machines. This will require decisions to be taken at least some ten. 
or fifteen years before the year from which additional consumption is needed because 
machine building industry has to be developed first and then the fertilizer plant has 
to he set up. Also since, an integrated plant for building fertilizer plants may not be 
economical, it may be necessary to build up a complex of machine building industries 
producing not only fertilizer plants but also other plants. If this is done, the foreign 
exchange cost (apportioned) will be the minimum for any reasonable period of time. 
The procedure, however, will require large aggregate investment outlay and a training 
programme for engineers and technicians. Also, raw materials etc., should be avail¬ 
able for developing a machine building industry, a condition which is satisfied in 
India. The allocated aggregate cost in India for building up a fertilizer plant 
is likely to be smaller than when the plant is built with imported machine for reasons 
outlined in the last paragraph. 

4.5. This is the central theme of Mahalanobis’ (1968) arguments in “Science 
and national plamung.” To sum up, earlier a decision is taken, it is possible to choose 
a variant which is more economical to the country in the long run, both from saving 
of foreign exchange and also for other reasons. Of course, choice of each variant 
is associated with a particular complex of associated tasks not all of which are easy. 
But supposing decisions are taken and the tasks are squarely faced and fulfilled 
reasonably well, then it is always better to take decisions as early as possible and in 
general, choose a variant in which the basic capital goods are produced in the country. 
In fact, this is a quintessence of the philosophy of planning, and is probably profoundly 
true, provided there is planning in a real sense. Planning in this context moons that 
democratic decisions on plan targets and plan measures are taken and adhered to 
strictly. Decisions, however, are not to be taken about a period which is so remote 
that it is impossible to think concretely about the period. Some risks are involved 
in taking early decisions; but such risks should be calculated ones. No country in 
the world is planning to do without electrical energy with a hope that controlled 
thermo-nuclear power would provide all the energy we need one day. 

4.6. Scientific research, technical manpower and education. Setting up 
complexes of heavy industries, as we have already noted, require decisions, among 
others, on the traioing programme for engineers and other technical workers to man 
the industries. For this, it is necessary to set up technical coUeges and institutions 
and train up teachers for such institutions. While setting up basic industrial com¬ 
plexes could be accomplished in ten or fifteen years when a firm decision is taken 
and there is no dearth of technioal manpower it is necessary to take decisions fifteen 
or twenty years in advance, if the desire is to man the complexes by domestic per¬ 
sonnel. Since, there is little chance of finding foreign personnel for large industrial 
complexes, the only practical way is to think of the personnel also in the very begin¬ 
ning, that is, take decisions fifteen or twenty years in advance rather than ten or 
fifteen years in advance. However, it is not possible to develop such teaching program¬ 
mes in a country in which scientific research has not developed, and as such it is 
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necessary to think of development of scientific research in the country for economic 
development. 

4.7. A consideration of this type led Mahalanobis to formulate what he 
has aptly described as the four-fold or five-fold logic of economic development. The 
following paragraphs taken from ‘‘The need of scientific and technical manpower 
for economic development” (Mahalanobis, 1959d) give a concise exposition of the 
principle. 

4.8. "We . . . have to think of four levels. First, to increase the supply 
of consumer goods which, so to say, is at the top or the first level. To do this, we 
must expand the production of capital goods; this is the second level. Both of these 
will require a larger and larger supply of engineers, technologists and technical per¬ 
sonnel; this is the third level. Engineering and technological development would 
call for an increasing volume of applied research. But applied research requires a 
sound foundation of basic research. We must have an increasing supply of research 
scientists of ability. Unfortunately, their number is small in every country. We 
must try to make the best use of all whom we can discover. This is the fourth level. 

4.9. ‘ ‘ Now consider the factor of time. We can set up factories for consumer 
goods very quickly; in a year or two, if we use imported machinery. To develop the 
production of capital goods would take more time, from 5 to 10 years at least. To 
aecuro an adequate supply of engineering and technical personnel would require still 
more time. And finally, we must have enough scientists of ability for both applied 
and basic research which would take at least a generation. This is the four-fold logic 
of economic development, 

4.10. “How to attract and hold a sufficient number of able persons in soienoe 
end technology is then the crucial problem of national development. This can be 
done only through a proper social appreciation of science and scientists, which is the 
fifth and deepest level of the problem.”^® 

4.11. It will be seen that Mahalanobis considers soientifio advance as the 
primary pre-requisite of a sustained economic development and hence it will be useful 
to dilate furtlicr on thi.s point. Economic progress entails a steady growth of national 
product and this Is achieved by transforming various material given by nature into 
capital goods and consumer goods. This process is technological in nature and 
engineers and technologists have a vital role to play in the process. Also natural 
resources vary widely from country to country and proper and efficient utilisation 
of national resources given in a country involves sustained teohnological research. 
Such research could only prosper in an atmosphere in which science m general is 
flourishing and the stock of scientific knowledge is advancing. .Thus promotion of 
pure research automatically creates a condition in which more utilitarian research 
could prosper; it is for this reason that one should think of a close link between the 
economic development and pure research. Organisation and promotion of scientific 


16 It has also been pointed out elset^here (Mahalanobis, 1901a) that Ingherprzonty ^ozdd be 
given to tiers or levels which are more slovly maturing. Thus talking about 
‘‘ITzis is the most slowly maturing sector, and must. Wore, be given the highest pnonty. 
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research in its most comprehensive sense is thus an essential requirement for rapid 
economic development. 

4.12. As research is closely Linked with economic development, Mahalanobis 
made a pioneering attempt to quantify the extent of research in a country and notice 
its relation with the economic development. He has studied (Mahalanobis, 1958) 
the indicators of economic development and the aggregate research outlay of five 
countries, USA, USSR, UK, China and India. He has noticed that for rich countries 
with high per capita national income and large per capita consumption of energy, 
the aggregate expenditure on research is of the order of two per oent of the national 
income. In poor countries like China and India, the share is extremely low being 
about 0.4 per oent in China and less than 0.1 per cent in India. Thus, according to him, 
for under developed countries, it is essential to raise this ratio substantially in order 
that sustained economic gro^Tth is possible. This line of research initiated by him has 
subsequently been taken up by others and an important field of study has been opened. 

4.13. Promotion of scientific research, however, is not an easy task in a 
coimtry like India because this involves social acceptance of newer values. “The value 
of science to society lies in its unorthodoxy and abihty to challenge accepted concepts 
and theories” (Mahalanobis, 1960o). Inmost human activities other than scientific 
pursuit, best exemplified by administration, a subordinate has to obey his superior. 
This is also true in judioial and reUgious matters. Decision of a higher court overrides 
that of a lower court. Higher the level of a priest, the more is his authority and 
prestige. In fact, prior to the scientific revolution brought about during last four 
centuries, most human activities were organised in a hierarchical system in which 
the view of a person in a higher position in the hierarchy would be accepted against 
that of a person in a lower position, merely by virtue of the position. There could 
be no appeal outside the hierarchy; the only appeal lay with persons still higher up 
in the hierarchy. It will be seen that for many human activities, this principle 
remains e.ssential even today. For example, it is not possible to have an efficient 
army without accepting these tenets. The scientific revolution brought about a 
new concept of objective validity which has its foundation in nature itself and which 
cannot be changed or altered by persons having a higher status. The modern age 
is essentially based on this notion of validity. “A linear order of ranking and of 
levels of authority is indispensible in administration. The opinion or decision of a 
superior officer must prevail. This is in complete contrast to decision Tnaking in 
science in which the ideal must be complete equality of status of aU scientific workers, 
as all decisions must be based on reason and not on authority” (Mahalanobis, 1960o). 
It has to be underlined that this principle is applicable only to science among numer¬ 
ous human pursuits. The objective nature of science requires promotion of demo¬ 
cratic principles for its progress. 

4.14. Even when there is social acceptance of this principle, there is another 
important obstacle in the way. For sound organisation of science, it is necessary 
to have an objective method of assessment of scientific workers and their work. A 
necessary condition for this is the existence of basic scientific outlook and a free 
atmosphere of criticism. Appropriate traditions of assessment and criticism 
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developed in many western countries during last four hundred years. Many important 
scientific institutions in these countries were completely outside government influence; 
t.ln's enabled them to build up a standard of their own and also to help government 
by offering independent criticism of government scientific policies. In the Soviet 
Union and other socialist countries, the Academy of Sciences and their associated 
institutes were deliberately developed as independent institutions outside the sphere 
of government control. This enabled them to develop adequate standards quickly. 
The position in India is stiU unsatisfactory in this respect; hut this remains a very 
important problem which has to he solved before we can hope to be able to progress 
rapidly towards our economic goals. 

4.16. We have noticed earlier that the training of technical manpower is 
intimately linked with long range planning of a country. But the basic problems 
enumerated above has to he solved before a real headway could be made towards 
training of technical manpower including research personnel. Certain educational 
reforms are needed in India in order to help in the process. It was suggested by 
him that no deserving student should be deprived of educational opportunities 
because of poverty. This wiU require free education at aU levels. Since it will 
be difficult to do this at the present stage of our development, the higher education 
should at least be made free during the Third Five Year Plan period. This will entail 
abolition of all fees at the university level and devising a system of scholarship which 
will sxistain all deserving students during the period of their training. This will also 
involve selection of students for higher education entirely on merit. 

4.1(5. "Inequalities in medical care result in a larger number of deaths among 
the poorer people. InequaKties in educational opportunities have a deeper and 
more pervasive effect. It is true that some extremely able students succeed in 
securing scholarships upto the highest level hut their number is very small. By 
and large, it is the rich people who have the opportunity of giving their children 
the t3Te of education required for posts of influence and responsibility in the country. 
By and large, those having such training are selected for posts of responsibility on 
the strength of their higher educational qualifications. In this way the power and 
privileges of a small group of people at the top tend to be not only preserved but 
strengthened. In both pubho services and organised private enterprises practically 
all posts of influence and power are held by persons belonging to the same smafl pri¬ 
vileged class. This has created an influential group of people who naturally desire to 
maintain their privileged position and power. During the British period many of 
the influential people were not enthusiastic about the political change because they 
were afraid of losing their own privileges. In the same way, it is not su:^nsing t a 
there are people in India today who are not enthusiastic about a rapid economic 
progress out of a similar fear of losing their privileges and power. _ It is necessary to 
remove barriers to educational opportunities to overcome such difficulties. This is 
the only way in which a sound foundation can be laid for democracy and sociahsm 
in India” (Mahalanobis, 1960a). I have quoted this in full because apart from mdioat- 
ing the reasons for the educational reforms suggested by him, the paragraph underhnes 
his deeply human and democratic approach towards all problems of planning. 
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4.17. As I have pointed out earlier, what Mahalanobis has done is to give 
an indication of a theory, and not any worked-out theory of economic development. 
In his mind, scientific advancement has a very important and basic role to play in 
the technological innovations which led to rapid growth of output and productivity 
of UIC and some other nations of the world. This led to a large increase in the 
level of living of the Western countries; thousands of years of stagnation in the per 
capita income was replaced by new trends of rapid economic growth over the last 
century and a half in the Western countries. This gave the Western countries 
undisputed military supremacy which enabled them to dominate the rest of the world 
into either direct colonial rule or into conditions of economic and political subjugation. 

4.18. Mahalanobis has not directly brought in the question of cause and 
effect into the picture. He has stressed more on simultaneity. In the beginning 
of the industrial revolution in the 18th century, revolutions in the technologies of 
spinning and weaving first, then in iron and steel and then in electricity in the 19th 
century made possible the phenomenal growth in output and productivity. Simul¬ 
taneously there was emergence of the bourgeoisie and the capitalist class with their 
aspiration towards social and poUtical power. He, however, ventures to suggest 
that probably the former stimulated the latter. Also, the spread of soientifio outlook 
probably “prepared the ground for the age of reason and the French revolution 
towards the end of the 18th century; this led to the growth of nationalism, in its 
modern sense, in Europe in the 19th century” (1001a). The industrial revolution 
led to the use of machinery and thus replacement of animal and human power by 
steam and electrical power. The link between technological development and 
scientific advance became very close in the 19th century. Mahalanobis specifically 
admits of the interacting nature of the industrial and technological advances, without 
pointing out which is prior. He states, for example “industrial development is 
being sometimes stimulated by a new scientific discovery, or scientific discovery is 
being stimulated by industrial needs” (1961a). 

4.19. To sum up, Avhile the role of innovations in economic development 
has been stressed by eminent theorists like Schumpeter, Mahalanobis has pointed 
out the interrelations between scientific advances and technological innovations. 
He has also brought out clearly the role of decision making at appi’opriate time. 
However, one should point out once again that Mahalanobis’ analysis is not 
primarily intended to explain what has happened in the past. It is entirely forward 
looking like his planning models and gives a theoretical frame work to the Indian 
Planners, in order to help them in their work. It also follows that these con¬ 
siderations apply only in a planned economy. 

4.20. Industrialization of undevdoped countries and world peace. Sub¬ 
sequent to the October revolution in 1917, USSH adopted a policy of planned economic 
development and by and large achieved phenomenal success. Other socialist coun¬ 
tries followed the suit after the Second World War. In general, the socialist countries 
succeeded in achieving a larger rate of development in the recent past than the 
capitalist countries in the post industrial revolution period, thus showing the advan¬ 
tages of planning as a method of economic development. In order to have planned 
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progress, USSR and other socialist countries deliberately adopted a policy of encourag¬ 
ing science and technology by creating a condition in which these pursuits give great 
prestige. They also adopted long range programmes for the development of tech¬ 
nical manpower. These measures support Mahalanobis’ analysis of the situation 
as given earlier. As a result of this, the monopoly of Western countries as the only 
world power has gone, and socialist countries, as a block, has emerged as a second 
powei to reckon with, This has led to world tension and a state of cold war. Mahala- 
nobis, while thinlcing about the question of economic development in the context 
of the world as a whole, was naturally confronted with this situation. He has, 
however, introduced a fresh point. One basic, and perhaps the most potent reason 
of the world tension, is the existence of underdeveloped countries of the world. Both 
Western and Eastern powei’s are interested in increasing their spheres of influence 
among these countries, and various diplomatic methods and aids of diverse types 
are being utilised for this purpose. This is leading to clashes between the Western 
and Eastern powers, and hence helping to prolong the world tension. In many of 
the underdeveloped countries, the ruling group is not very stable and is liable to 
change at a slight provocation. Pressures and counter pressures from Western and 
Eastern powers, therefore, naturally develop inflammatory situations in these countries, 
and many incidents in the underdeveloped countries in the last decade may partly 
be explained in this way. 

4.21. Mahalanobis has emphasized that the surest way to avoid tension on 
this count is to ensure rapid economic development in the underdeveloped countries 
of the world. This will lead to stable leadership in these countries. Also if the 
democratic opinion is satisfied about the progress, the condition within the countries, 
as a whole, will be stable. This will enable them to react more rationally to political 
and other pressures from outside.^’ Some of the developed countries in either block 
may be interested in reduction in world tension, and they may help in securing 
economic development of underdeveloped countries. But it has to be realised that 
rapid growth will entail planning of the type which he has in his mind, i.e., Avith 
emphasis on. scientific research, technical manpower and basic industries, and the 
advanced countries has to realise this in order to be able to help effeotively. This is 
the best possible way to secure lasting peace in the world. 

4.22. It has beenshown by Mahalanobis and some others that a small percent¬ 
age of world defence outlay is spent on uplifting the conditions of the poorer countries 
of the world; the results will be spootaoular. This is easy to see when it is noticed 
that the world defence outlay per year is of the order of three or four times the entire 
national income of India or more than double that of China. Thus, if there is agree¬ 
ment between Eastern and Western powers, then one way of securing lasting world 

See also (MahalanobiB, 1969b), ‘‘A very atsvall group of families or persons have the largest share 
of isrealth, inoome and political and economic influence. In fact, the greater the lack of economic develop, 
ment the fewer would bo the number of persons who have the effective power of making politico! and 
economic decisions. This mokes it possible for a foreign power to exert pressure on a small group of power¬ 
ful persons to give ooncessions in favour of the foreign power. Suoh arrangements, because they depend 
on the will of only a small group of persona, are nooesBarily subject to violent changes from time to time. 
Belations between foreign powers and underdeveloped countries are, therefore, basioally unstable. 


174 


M. MUEHERJEE 


peace would be to reduce outlay on arms and ammunitions and increase the outlay 
on development of poorer regions of the world. Mahalanobis has attempted not 
only to elaborate this view but also to propagate this view before a wide forum. 

4.23. Labour problems and imempilQyimnt. Mahalanobis (1959e; 1900b) has 
explicitly considered labour problems with particular reference to unemployment. 
The notion of unemployment is admitted to be different in India in comparison with 
advanced countries mainly because of the existence of a large body of self employed 
population. “As they do not have any jobs, they cannot lose jobs, and cannot 
therefore be unemployed in the sense of the industrialised countries” (Mahalanobis, 
1969c). On the other hand, it is very well known that manpower is grossly under¬ 
utilised in the cmmtry, and both employees and self employed workers put in much 
less work than they could. An urgent problem posed in the Second Five Year Plan 
was, therefore, to make fuUer utilization of the available manpower to the tune of 
equivalent of 11 million regular jobs. This target has not been realized, and the 
problem of fuller utilization of manpower still looms large before the country. 

4.24. The condition of living of the working class has not probably improved 
materially in comparison with the pre-war period and labour productivity has probably 
remained stagnant, thus introducing a vicious circle. There is a general disinclination 
for hard work, and overstaffing is rampant in enterprises, which is sometimes justified 
on grounds of unemployment and underemployment. Mahalanobis is conscious of this 
stage of affairs, and he pleads for improvement in efficiency, productivity and remu¬ 
nerations simultaneously. “In an underdeveloped country like India, there is an 
urgent need to make the whole social organisation more alert and efficient” 
(Mahalanobis, 1960b). 

4.26. Mahalanobis has put forward an interesting idea of labour reserve 
service as a solution of labour problems in industry and other organised enterprises. 
The service is to be maintained by the government out of funds provided by enter¬ 
prises and workers themselves supplemented by general revenue. The reserve will bo 
utilized for productive work and hence it will be able to finance a part of its cost 
out of sale proceeds of goods produced. When a particular worker is thrown out 
of job by an enterprise for reasons of efficiency or other aUied reasons, the enterprise 
will have to make a payment to the labour reserve service which is considerably lower 
than his actual remuneration when he was in the pay-roll. The enterprise, however, 
would think of dismissing a person only when it would consider the benefits accruing 
is more than the direct contribution to be made. The workers joining the service 
would draw a pay from the service which is lower than their original pay but is reason- 
ably sufficient for sustenance. They would also receive training while working with 
the service. Eventually, ivith industrial expansion, persons in the reserve will conti¬ 
nually be absorbed in other enterprises, and the training will be oriented towards 
this. The labour reserve service will thus be a buffer against unemployment and 
would serve as an unemployment insurance scheme for the workers concerned. Since, 
enter] irises will be able to dismiss a worker on grounds of economy and efficiency 
for a small contribution, the chronic labour relations problem will be avoided and the 
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enterprises will be able to work for highest attainable efflcienoy and productivity. The 
scheme thus will help both the workers and the entrepreneurs. Since industrial 
efficiency remains a serious problem with us, and improvement in productivity is 
essential for our industrial progress, particularly for increasing our foreign earnings, 
it is necessary to adopt a policy in the field of labour relations in which these goals 
can be attained without afPeoting the level of living of the workers. Mahalanobis’ 
scheme attempts just to do this and deserves serious attention. 

6. CoNOLtmiHG nuiMAmra 

6.1. Mahalanobis’ contributions in the field of planning and allied subjects 
have been wide and varied. He has helped in setting up a soimd statistical system 
in the country; he has prepared a concrete framework for the Second Five Year Plan 
p,nd he is actively associated with the preparation of a long period perspective 
of economic development of the country. His role in laying down a sound 
foundation for statistical reporting is of importance because realistic planning is not 
possible in the absence of reasonably accurate data. Some of his ideas incorporated 
in the Draft Plan Frame for the Second Five Year Plan have been accepted by the 
country and have become a part and parcel of our general thinking on planning. 
Even his mathematical scaffoldings, which he did not consider as very important, 
contain ideas which may prove useful in future. The various limiting factors enume¬ 
rated by him in his Plan Frame narrowed down the field of our future struggle for 
planned development. His ideas on long range planning with emphasis on scientific 
pesearoh, training of technical manpower and basic industries are gradually gaining 
acceptance and are likely to help us in achieving sustained econonuo development. 

6.2. I thinlc it will be true to say that Mahalanobis has helped materially 
in giving a concrete shape to Jawaharlai Nehru’s general ideas on socialistic planning. 
Planning in India would have been more conservative but for his influence and this 
is aU that is claimed as social influence of his work. His influence in theoretical and 
methodological fields is wide. But we can possibly sum up his contributions by 
pointing out that ho stands for a rational and scientific approach towards planning 
in India in an atmosphere in which intuitive approach and rule of thumb stiU play 
a large role. In planning as well as in his multifarious other activities, he has remained 
true to science. 

5.3. I may perhaps conclude this essay by pointing out one aspect of Mahala¬ 
nobis’ scientific approach. Though he is capable of reaching theoretical heights, he 
is essentially an applied scientist and he would always like to see that his scientific 
ideas and theoretical formulations are tried in practice. While working in the field 
of planning, he was not satisfied with preparing a logically consistent and theoretically 
valid Draft Plan Frame. He was also interested in having the Draft Plan Frame 
tried in practice. An applied scientist, his theories have to be experimented upon 
and supported by empirical observations. But when the field of study happened to 
be planning for national development, this meant a tremendous amount of effort 
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involving nieoting of liundreds of people, engineers and technioians, administrators 
and politicians. And it is because of this that he had to take upon himself a role 

in the official planning hierarchy of the country. 
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A PHILOSOPHICAL VIEW OF CIVILIZATION 


By RADHAKAMAL MUKER.TEE 
University of Lncknow^ India 

The meaning and values of civilization are not easy to define. Difficulties 
arise due to the elusiveness of the triangular interchange between Man, Values and 
Nature in terms of which civilization can properly be interpreted. There is something 
free and unpredictable in these triple components of civib’zation. Civilization com¬ 
prises the dynamic interchange or “transaction” between these three open entities 
_^Human Nature, Values and Environment, physical and ideal— and can be under¬ 
stood only as their ‘emergence’or‘transcendence.’ This defies the physical science 
methods of analysis and treatment almost invariably adopted in the current analysis 
of oivilization. Civilization is fundamentally open, emergent or transcendent, 
issuing forth into totalities, continuities and potentialities and cannot be causally 
explained. Nor can any scientific sociology, politics and economics usher m the 
unity of mankind and create the world community—the goal and aspiration of modern 
oivilization—without an open, expansive value-orientation that only a philosophy 
of human nature and values can envision and formulate. 

Our scientific and technological age views civilization in East or West largely 
in the context of man’s control and manipulation of Nature. The fui-mture and 
appurtenances of civilized living, the scaffolding and the frame-work rather than 
the mansion itself loom larger in the picture. The mansion of civilization is. however, 
represented by the insights, appreciations, values and aspirations of manlrind. It 
is these enduring experiences of the race which embody the essence of civiUzation 
and should obtain primary consideration in any adequate treatment. 

The empiricism of modern physical sciences has made Nature qualityless, 
meaningless and purposeless. It not only injects a corroding sense of doubt and 
nihilism into human civilization, but also has a desiccating effect on sociological 
thinking and imagination in every field by emptying them of all considerations of 
value and purpose in the name of "scientific objectivity.” As the philosophy of 
science and technology makes a tour round the globe, the meamngs, appreciations 
and values that civilization actuaUy experiences in its orientation to cosmos and 
to existence as a whole are discounted as metaphysical and religious-irrdevant for 
modern secular culture. The latter seeks a physioahst mterpretation of aits, 
functions and experiences of human living. This weakens ox destroys historic 
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myths, rituals and symbols by depleting them of their constructive cultural 
meanings and values, and thins out the aesthetic and spiritual resources of persona¬ 
lity and civilization. 

An exaggeration of the “techniways** and an economic interpretation of 
civilization have paved the way towards Marxist historical materialism. This is 
based on the affirmation of a rigid dialectio of productive forces and relations now 
deployed to explain everything in civilization from government, law and status 
system to knowledge, art, religion and morality. Dialectical materialism has 
today its exponents among Oriental countries and peoples far distant from its place 
of origin. 

If the lop-sided Marxist interpretation of civilization disregards the reality 
of human values and ideal ends of society, the sociological interpretation is no whit 
better. Contemporary psychology offers in many respects an incomplete and 
implausible view of human nature and strivings and the values and possibihties of 
the human individual due to the pressure of physioahst and biological assumptions. 
Yet it audaciously pushes its claims as a complete science of human behaviour. 
Contemporary social science in dealing with society and civilization is deffected by 
the archaic premises and presuppositions of both biology and psychology. It 
exaggerates man’s drive and tension-reduction and opportunistic adjustment at the 
bio-social dimension, and neglects value-seeking and ideal value-experience. It 
altogether overlooks the emergent multidimensional character of his adjustment 
and values and his native oneness with life, society and cosmos. 

Civilization establishes an enduring harmony and wholeness of meanings, 
values and aspirations necessary for both the unity of human self and the integration 
of life-community-and-oosmos as a whole towards which the evolution of life, mind 
and society leads. The same evolutionary process which in the inner life of the 
personahty builds up the whole or universal person or real Being—we encounter 
him in the privileged eras or peaks of every civilization—establishes also a world 
community that passes on into an unlimited cosmos. An appreciation of the growth 
and maturation of the individual from this perspective makes the adventure towards 
a world civilization and solidarity of mankind—Oman’s unique ecological and ethical 
responsibility. The total movement of man, both as individual and as species, 
converges towards universality and transcendence. His biological, moral and 
metaphysical aims coincide. 


For this interdependence and convergence in man’s ethical evolution and 
civilization, humanistic metaphysics or religion is the major impulsion. In the 
growing world age we cannot have several religions, but a world humanistic religion 
or rather a world humanistic philosophy of religion, grounded in the mutual inter¬ 
change, agreement and revaluation of spiritual symbols, truths and values in man’s 
mystical contemplation irrespective of his religion and culture. 
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The ethioaJ problems of oontemporary civilization have arisen due to the 
lack of unity and balance between bio-social and religious, between instrumental 
and intrinsic, between sensate and transcendent values. The unbalance and conflict 
are underlined by the outlook and evaluation of contemporary science and philosophy 
and the rise of a world-wide secular culture to the detriment and lapse of the intrinsic 
and ultimate values. The integration and realization of the intrinsicalities of life 
can alone confer a new unity of fulfilment on the emerging world mind and personality 
of the individual in different cultures, build up a univeraalist ethics, and promote 
the umty of civilization through a single movement and struggle of revaluation which 
for the first time in human history has become in every sense global. Historically, 
civilizations, Eastern and Western, have always met. In the present world-age 
civilizations, Eastern and Western, are interchanging and interpenetrating in a 
global revaluation of value systems. On the moral dimension civilization is undivided 
and indivisible. 

Only a blend of the philosophical-norinative with the scientific-empirical 
methods and principles can properly interpret the dynamio interchange between 
Person-Valuea-and Cosmos in their progressive convergence in the coming world 
civilization. The natural science methods and principles iu the study of human 
civilization have yielded a strangely shallow and sophisticated theory of ethical and 
cultural relativism now ruling in social science, viz., that it is impossible to conceive 
of absolute truths and norms independently of the values and the worth of man, 
unrelated to his social and historical context. There are genuinely universal and 
inalienable elements of human worth and dignity in all cultures—absolute truth, 
love and goodness that transcend any particular societies and peoples. Only the 
philosophical method can combat many harmful and disruptive Western doctrines 
of relativistic historical ideologies and reveal a common teleological world of values 
that embodies itself in the community of mankind-and-oosmos and the moral and 
sph-itual unity of civilization. "One World” needs today a new discipline of Meia- 
cmlization. This will be grounded in Evolutionary Tranaoendence rather than in 
Evolutionary Naturalism, and will adopt philosophical rather than scientific procedures 
for the analysis of the unities, interchanges and transcendences of each of the triad, 
Person-Values-and Cosmos in the dynamics of civilization, 


Biologically, civilization implies man’s transcendence of the mechanisms 
of natural selection of the human animal and transformation of his innate nature and 
fulfilment of his new evolutionary possibfiities enlarging through Ms heritage of symbols 
and values. Psychologically, civilization implies Ms self-surrender and self-trans¬ 
cendence along with self-direction and self-actualization and acMevement of unity, 
poise and freedom in Ms inner life through realization of the intrinsic and ultimate 
values, transcending the instrumental and proximate goals and limited boundaries 
of the immediate biological and social situation. Spiritually, civilization is the 
realization of man’s essential Being as the One, Real and Whole as he aoMaves harmony 
and filiation with the mankind-and-oosmoB total. This provides the ontological 
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basis of ideal values experienced by man as natural and positive norms, laws and 
imperatives in civilization. In this process civilization becomes also invested with 
the unity, universality and immortality of the Absolute Being. 

Each j)hase or stage in man’s multidimensional civihzed living is linked 
with the other. This process that balances and integrates various orders and dimen¬ 
sions into a harmonious and convergent whole may be called Transhunutniswi: man, 
both as individual and species, surpassing his ecology, psychology and sociology, 
and deliberately choosing in the adventure of civilization the dimension not of actual¬ 
ities, but of jjotentialities of, and for his nature, relationships and values. 

Transhumanism stemming from the unattainable needs, values and visions of 
the human mind is the core of the quest of civilization and its aspiration. It reveals 
simultaneously the finitude and imperfection of man and civilization as well as their 
aspiration for unrealizable goals and values, the incompleteness of harmony between 
man and society and cosmos as well as the unflagging striving for fresh communion 
and solidarity. It is the intuition and feeling of Transhumanism which ever lead 
man to yet more complete Truth, Beauty and Love and civilization, to new adventures 
of Goodness, Peace and Harmony. 

Civilizations, as both Burokhardt and Toynbee observe, do not die of mere 
senility or weakness. It is the lapse of ideal values which represents the failure of 
a civilization and causes its ultimate destruction. Modern mechanical-indusldral 
civilization exhibits symptoms of decline because of its false value-orientation, the 
pride of power and possession and worship of material goods and comforts—^the 
instrumentalities of life. Affluent, mighty nations now seek to build the world 
community on the basis of socio-economic systems, traditions and values that belong 
to a particular epoch of a particular civilization—^the contingent and finite phases 
and circumstances in world history. Their strategies and techniques lead to exploita¬ 
tion, oppression and slavery. These are the vices of Imperialism. Or they raise 
false doctrines of class struggle and economic unification of manlrind to the status 
of absolutes. Their strategies and techniques bring about social antagonism, violence 
and revolution. These are the vices of Communism. Both the world strategies, 
competing, overlapping and intersecting, bring about human coercion and suffering on 
a global scale. Into this dismal picture enter the dire possibilities, long hidden, 
of the mutual extermination of the colossal rival poAvers, each striving for world 
hegemony, through the use of atomic science and technology and the rebarbarisation, 
if not the extinction, of mankind. Science and technology, practical akin and 
knowledge without love, compassion and reverence serve merely to augment the 
Avickedness and sufieri 2 ig of man and civilization. Through an upsurge of sub¬ 
human impulses and feelings the noblest in human life is fashioned into an evil that 
did not exist before. 

Wherever civilization thwarts or denies open, ideal values and the freedom 
and universality of the real self and seeks to complete human history Apithout regard 
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to the finite character of the empirical individual self aud of the speoifio collective 
adventure, it becomes distorted and wicked and is ultimately destroyed. Trans- 
humanism is completely opposed to the perverse and disastrous idolatry or moral 
and intellectual worship of particularity and immediacy instead of universality and 
eternity. Every civilization, before its historical decay and destruction, reveals im¬ 
plicit, dangerous elements of dogmatism and intolerance in the intellectual dimension, 
of infatuation with pleasure, possession and power in the moral dimension, and of 
abuse of knowledge, faith and creativity in the spiritual dimension. To the extent 
a civilization accepts the possibUities of Transhumanism instead of idolatrous worship, 
it renews individual and collective freedom, creativity and adventure, and extends 
its life indefinitely. By and large history is the record of the tragedies of civilization. 
But these need not necessarily imply a tragedy for mankind as a whole. For some 
portion of mankind can and does renew itself through the pattern of ideas and values 
of Transhumanism. The spiritual visions and virtues of Transhumanism hold the 
keys of mankind’s destiny. 

Transhumanism is a forward-oriented human evolutionary necessity, ever 
spurring creativity and adventure and envisaging and seekurg human perfection ever 
excluded from the completeness of physical attainment. It is constantly stimulated 
by man’s ontological insight and imagination, momentous in their creation and co¬ 
ordination of values and ideals for human advance; while its impulsion as a world 
teleological force, derived from the identification of subject and object, person and 
Being is akin to that of a world faith. Neither Ethical Humanism from Comte to 
Bertrand Eusscl, which, though humane and hberal, is principally confined to the 
intellectual dimension, and hence cannot bear the burden of the world’s anxiety and 
despair, nor Naturalistic Humanism from Marx to Freud which has become an 
anthropocentric, myopic and sterile creed, but Transhumanism, aiming at self- 
transcendence through man’s creative and harmonious living in the unbounded society 
of the cosmos, can offer an effective guidance to civilization today. 


Transhumanism can silence many acute and ancient dualities or oppositions 
between natural and supernatural, flesh and spirit, self-love and self-transcendence, 
freedom and cosmic order. Those flagrant dissociations are particularly true of the 
West where those have been reinforced by Cartesian and Kantian rationalism, social 
Darwinism and Freudian ego-psychology, causing pervasive frustrations and blocking 
human adventure in every dimension of life. Transhumanism can alone properly 
direct the education, strivings and aspirations of mankind towards its hidden po en- 
tialities, undeterred by the contemporary tragedy in human nature and social experi¬ 
ence It may invest itself with a startling certitude and Messiamc fervour, rooted 
in the rhythms and harmonies of the cosmos that belong to Being or Reahty, and 
that show a strange continuity with man’s concrete perceptual and thinking processes 
that science only recently has begun to recognise, 

CSvifeation at ita ratomation haa a of cramp«tai.a, dlaM-rd »»d alia- 
Mtioa witUn ito boondariea and a teat for extension into a bonndlaas oommnnity of 
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earth nnH cosmos. Man reaches his highest when he thinkSj feels and lives beyond 
humanity, when infinitude and eternity exist in his spiritual dialectic at each Here 
and How 

a World in a Grain of Sand, 

And a Heaven in a Wild Flower 

A folk-song from Bengal says: “The One is finite and unbounded at the same 
time. In all ages you may count the moments, in every moment find the eternity. 
The drop is in the ocean, the ocean in the drop.” “The centre is everywhere. Bent 
is the path of eternity," observes Nietzsche. 



A CRITICAL APPRAISAL OF THE CONCEPT AND THEORY 
OF UNDEREMPLOYMENT" 


By GTJNNAR MYRDAL 
Univ&raity of Stockholm 

SUMMABY 

The concept and the theory of iindefeniplo 3 mi 6 nt will, in the following, he given 
a rather intensive analysis, in terms of an immanent criticism, for two reasons : 
(1) their importance. It seems worthwhile definitely to kill this whole approach, if it 
is misdirected; (2) the fact that they are representative of a much, wider complex 
of concepts and theories in what the author calls the “modem approach” to the 
problems of underdevelopment, development and planning for development in 
underdeveloped countries. 


1. The oonoept isiplies a theory 


The terms “underemployment” and its many synonyms—“hidden”, 
“concealed”, “invisible”, “disguised”, “potential”, and “latent” unemployment— 
and “surplus” or “excess” labour, which together with open unemployment constitute 
the “labour reserve”, are used with a considerable variation of meaning by different 
authors. Basically, however, these terms all represent an attempt to state the fact. 
that the labour force actually engaged in a certain type of economic activity is idle 
during a part of the day, week, month and year, or, if working, is unproductive, To 
that extent, tho time spent by the workers is useless and dispensable. The inference 
is drawn that a jiroportionally decreased labour force in a particular line of production 
should be able to produce as much as the actual labour force does, if the remaining 
workers worked full time. This inference establishes the theory that is implied in 


the concept of underemployment. 

This waste of labour is “disguised” in the sense that the superfluous part 
of the labour force does not appear in the wage-labour market as workers seeking, 
but not finding, employment. The theory of underemployment mainly concerns 
only that iiorLion of the labour force that is “self-employed”, usually within a family 


enterprise 


> a 


1 This article) is a draft of a methodological appendix in a book on South Asian developmsnt 
problems on whioli tho outhor is working. 

2 To tho “Holf-emnlovod" in ogrioclture should bo added those farm labouiars who are perma- 

1 o «io “““ ■■ oj-j may be argued that a permanent farm servant, 

nently employed, But them is an ovei-whelming evidence on 

bomg a wogo-carnor, cannot L g (ja »Unempleyjaent and Underemployment 

overstaffing in all hues m the underdevelopd Msas. IB. ^ ' ^3 jgg^O ' _ 249). "Here the employer 

ofPermanent t’arm Workers," Artka Fynano,Vol. 2,No. 4,DeMmpar iuo^p. i ^ 

has to employ a mon oven Plttnning," The Indian Beonortm JowmcA, 

wE.«,» 

waste of labour implied is assumed to be rnhn 0 S Fei "A Theory of Economio Develop- 

on the part of the employers. Of. Gustav B®®® ‘^September 1961. pp. 636 ft. Following 

mont,” The Amencan Baonomio pp' f„* prnn? t. with Unlimited SuppUes of Labour," 

Arthur Lewis rightly famous article, No. 2, May 1964. the authors explain: 

The Manaieater School of Hconomie and or nonmarket forces sinoe under com. 

“The psrsistcnce of this wage level is XStr^ith . . .(marsinal physioal produo- 

petitivo assumptions the real wage Wd Ml to zeeo, at equauny wiuu i a r 

tivity). Wo shall coll this the institutional wage. 
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Like most of the authors Avho have dealt with the problem of underemploy¬ 
ment, we shall in the following be referring particularly to the labour force in the 
huge economic sector of small-scale, traditional farming. What we have to say, 
however, would be equally valid for self-employed workers engaged in petty trading 
and other non-agricultural, individual or family pursuits.® 

It raises great difficulties to apply in South Asia the Western concept “unem¬ 
ployment” even to wage-labour; this statement we shall in the present context leave 
unproved. But for the “self-employed” the concept of unemployment is, of com’se, 
still less adequate. In this situation the concept underemployment is an attempt 
to find terms which permit a quantitative expression of actual idleness or miproduc- 
tivity on the part of the “self-employed” workers. To the extent that they are idle 
or unproductive, those workers appear as a “surplus” labour force. In planning, 
underemployment is thus an adjunct concept to unemployment in the wage-labour 
market. Together, unemployment and underemployment make up the “labour 
reserve”, available as a resource for i^lanning. As Bosenstein-Rodan, who himself 
has made such outstanding contributions to the development of the theory of under¬ 
employment, observes: “Since the 1940’s, it has been made one of the cornerstones 
of the theory of development of underdeveloped countries.”* 


3 The folio-wing quotation from W. Arthur Lo-wia (Tht Theory of Economic Grotuth, George Allen 
and Unwin, Ltd., London, 1965, p. 320) gives a representative formulation of the total situation in a 
typical underdeveloped oountry, as seen by those authors who have elaborated the oonoept and theory 
of underemployment; it also notes tho connootion of this conoopt ond theory with the eorlier speoulation 
in terms of over-population. 

This estreme stato of over-population is, alas, not unhnown. It can usually be recognized 
from the oxoassive numbers attached to certain sectors of the economy, especially domestio service, petty 
trade, casual employments and agrioulture. Domestio service swells because such eoonomles adjust 
themselves to the noed for each person to provide as much employment as he can; social prestige requires 
each person to liave servants if ho can and the wealtliier members of the community have to fill up 
their households with hordes of retainers who ore little more than a drag on the pui-se. An extz-eme 
example of this is tho island of Barbados, where sixteen per cent of the population is recorded by the 
oansua as engaged in domestio sorviee. Petty trading shows similar extension; market places oro oi-owded 
with stalls, in whioh eaoh seller makes only a very few soles—selling and passing the time owoy in gossip 
being olmost indistinguishablo. Then there are tho hordes of porters, jobbing gardeners, and others 
who get such cosual employment as they can, averaging perhaps a day a week or leas. In agriculture 
the phenomenon shows itself in the amallnesa of the farms; the plot cultivated by the average family is 
so small that it oannot fully oooupy all the time of members of the family. Whether the excess of 
population shows itself moinly in agriculture, or mainly in domestic service, trading and oosuol jobs, 
depend on whether agriouItuK is operated with wage labour or by peasants. If it is operated with wage 
labour (e.g. Barbados) it will not omploy more people than are needed for oultivation. and the surplus 
must then find n living outsido agrioulture. But if it ie operated by peasants, the surplus lives on the 
family farms, and there may be very little surplus in other oooupations. The normal tendency in over¬ 
populated oountrios is for the groat landowners to let their lands to peasonts for rent, rather than to hire 
agricultural labourers. They get more this way, since the wage they would have to pay to labourers 
is moi'e than is left to the peasants when rents have been extracted from them.*’ 

* P. N. Bosenstein-Rodan, "Disguised Unemployment and Underemployment in Agrioulture,” 
FAO, MontMy Bulletin of Agricultural Eoonomics and SlatieHcs, Vol. VI, Nos. 7—8, July—August 1967, 

p. 1. 
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2. A PJlIiOABIOTJS ANALOGY 


Erom the point of view of the history of economic doctrine, the concept and 
theory of underemployment is a recent development—steered in the particular direc¬ 
tion which we have called the modem approach—of the old speculation in terms of 
over-population. The term and an essence of the theory as developed in recent 
years stems more directly from the Western concept “disguised unemployment as 
introduced by Joan Robinson in the unemployment discussion during the Great 
Depression,® to denote workers who were pushed down into less productive and remu¬ 
nerative occupations as self-employed in order to have something to live on, or 
something more to live on than the dole, personal savings and family support. “It is 
natural to describe the adoption of inferior occupations by dismissed workers as 
disguised unemployment’’^ 

The assumption underlying this concept as used in the Western milieu is, 
however, that this is a rather exceptional occurrence, relatively small in scope, and, 
more particularly, of a temporary nature. The “disguised unemployed in the 
Western setting belong really to another, more regular and better paid, occupation 
where they will reappear as employed, or overtly unemployed workers, as soon as 
the labour market gives them a chance again to get jobs there; such a change of 
market conditions is normal and can he expected.^ Except for demand ior the 
products, which is temporarily deficient, all requisites for their employment in their 
regular occupation are present or will emerge when that demand has risen: on the 
one hand, enterprise, capital equipment and other necessities for production; on the 
other, skills and aptitudes, preparedness to step back, etc. All that is needed to 
eliminate disguised unemployment, as well as ordinary unemployment, is, therefore, 
an increase in the level of total effective demand for labour which, in its turn, is a 
function of aggregate demand for (capital and consumption) goods and services. 


But when the concept underemployment—or its various synonyms, among 
them also frequently “disguised unemployment”—is used in context of the South 
Asian problem of labour ntilisaUon. it refers to something entirely different. The vast 
and long-term underutilisation of human resources in which, permanently and struc¬ 
turally, more labourers are tied up in various lines of production than is necessary 
for producing the output. Those workers “belong” where they are, not in another 
more remunerative occupation. They never had another type of job from which 
they had been dismissed and to which they are expected to move back. Their vision 
of life cannot contain the idea of “return” to an occupation conceived by them as 
their regular and proper one. There is no potential employment for them once the 

6 Joan Robinaon, ‘‘Diaguisld Unemployiaeiif. nwnm,m Journal. XLVI, No. 182, June, 1630, 


0 Robinson, op. cit. p. 228. “Ho takes up some occupation-planting potatoes if he cw 

* T, -t, vaa in ihe Strand hanging round railway stations to carry bags to 
get an allotment, sellmg match-boxes m the btrona, nangniB 

hotels." (Robinson, op. oit. 229-230). 

t "If a revival of investment were to occur, dismissed workers Would be "“Ued from the 

hedgerows and the street-ourbs into their noimal occupations," (Bobinson, op. oit. p. 227). 


24 
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the spur of an increase in aggregate demand for goods and services becomes an effective 
demand for labour. The economies in South Asian countries are typically “low- 
elasticity economies,” and an increased aggregate demand does not translate itself 
readily into an aU-round increase in production and labour demand. And the under¬ 
employed themselves have not the skills, aptitudes and preparedness to move. Behind 
these fundamental differences lies the whole complex of less favourable conditions, 
which constitute underdevelopment, in regard to levels and modes of production 
and of Uving and to attitudes and institutions. 

3. The dbeinition oe the oonobpt unobhemployment 

We can start out from the definition given by the experts who wrote the 
classic U.N". report. Measures for the Economic Development of Under-Developed 
Countries.^ After having stressed that “rapid economic development is also the 
fundamental remedy for disguised unemployment” and that “the significance of the 
term ‘ disguised’ is that it is applied only to persons who are not normally engaged 
in wage employment” but self-employed, the authors state: “The disguised un¬ 
employed are those persons who work on their own account and who are so numerous, 
relatively to the resources with which they work, that if a number of them were 
withdrawn for work in other sectors of the economy, the total output of the sector 
from which they were withdrawn would not be diminished even though no significant 
reorganization occurred in this sector, and no significant substitution of capital.”® 
A similar line is taken in a great number of writings on the topicand is implied 
in practically the whole literature on underdeveloped countries, including earlier 


s United Nations, Department of Economio Affairs, Measures for the Economic Development 
of Under-Developed Countries, (Keport by a Group of Experts appointed by the Secretory-General of 
the United Nations), New York, May 1961. 

0 U.N. op, oit. p. 7. The experts continue: “The term is not applied to wage labour; 
presumably employers will not employ a labourer for wages unless his lobom’ inoreoses the total product.’ 
(the implication being that marginal productivity is higher than zero; it would, however, need to be 
equal, or higher than, the wage; see Section 6 below on this question). “The use of the word ‘unemploy¬ 
ment’ in this connexion is, therefore, somewhat misleading, since it is more often confined to wage-labourers 
whose status is recorded in unemployment statistics. We prefer to use, hereafter, the less precise but 
more familiar term ‘underemplojunent’ which is used in our terms of referenoo.” The definition is 
repeated later in the report: “In many underdeveloped areas, the population on the land is so great that 
large numbers could be withdvatvn from agriculture without any fall in agricultural output and with 
very little change of capital techniques.’’ (U.N. op. oit. p. 41). 

io"If we toke the size of the labour force as given, underemployment may be described as a situation 
in which the withdrawal of a certain quantity of the factor labour to other uses, will not oppreciably 
diminish the total output of tho sector from which it is withdrawn." Alfredo Navarretc, Jr., and Ifigenia 
M. Ds Navarrets, “Underemployment in Underdeveloped Economies", International Economic Papers, 
No. 3, London, 1063, p. 235. 

"Theso countries suffer from largo-scale disguised unemployment in the sense that, even with 
unchanged techniques of agriculture, a large port of tho population engaged in agriculture could be 
removed without reducing agricultural output. That is the definition of the concept of disguised 
unemployment ns applied to tho situation with which we are oonoemed. Tho same farm output could be 
got with a smaller labour force." (Bagnar Nurkse, Problems of Capital Formation in Underdeveloped 
Countries, Basil Blaokwell, Oxford, 1963, p. 32). 
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oontributious by the present author. As already mentioned, the oonoept and theory 
of underemployment is an extension of the ideas of “overpopulation” and “population 
optimum and, indeed, meant to give a clearer and a measurable expression of these 
ideas.^^ 

One point which is often left unolarified in the definitions is whether the 
waste of laboui is thought to consist of idleness on the part of the workers or of their 
working without producing anything, or both.^® Sometimes the assumption is 
apparently that underemployment consists of a mixture of workers being idle and 
of their working unproduotively when they are not idle, though the proportions 
'are left unspecified. As underemployment commonly is assumed to imply a zero 
marginal productivity of labour, the alternative to idleness on the part of workers 
would anyhow be unproductive work. The relation between rmderemployment and 
productivity of labour will be discussed below in Section 6. 

This whole trend of thinking in terms of underemployment observes the 
usual taboo in the modern approach to the problem of labour supply and labour 
input that only the quantitative dimension of labour is taken into account. Labour 
efficiency, i.e,, labour intensity and skill at the present level of technology and capital 
intensity, is entirely outside the scope of study. Implicitly, labour efficiency is taken 
as given and constant, unchanged and unchangeable. 


"Disgiiififd tmomployment may be defined as the part of the labour foroe whioh con be released 
from oortftin soctovs of an ooonomy vritima dianging the oapital-inienaitg and institutional framerwork, 
but by shifting some labourors to other produotive ■work so that the remaining labourers may find full-time 
work (at looat during tliat part of the year when season sllows them to work), and further by improving 
the organization of work ond division of labour, and also by introduoing simple labour saving devices 
requiring little or no not addition to capital outlay.” (Moti Lai Gupta, Problems of Unemployment in 
India, Nederlandsohe Economisohe Hoogesohool te Botterdam, 1966, p. 9). 

"J3y structural ander-omplo 3 rmeut we mean that the total agrioultural production will not foil 
even if a particular number of agricultural workers are taken owoy from it and given employment else, 
where in the ooonomy.” (P. K. Mukherjee, Economio Surveys in Underdeveloped Cotiniries, A Stndy 
in Methmhlogy, Asia Publishing House, Bombay, 1069, p, 89). 

Bosonstoin-Rodan, however, speaking about "the baaio oonoept, which hse a clear and imeq;uivooal 
mooning”, doflnos it as 'tliot amount of populotion in agriculture which oan he removed from it without 
any change in llus method of cultivation, without leading to any reduction in output." (P. N. Bosenstein- 
Bodan, “Eisguisod Unemployment and Underemployment in Agriculture”, Monthly Bnllotin of Agri¬ 
oultural Economics and Statistics, EAO, Borne, Vol. VI, Nos. 7—8, July'—August 1967, p. 1. 

ir Oooasionally, the older terms ore used as synonyms, of., e.g., Stonidas Swianiewioz: 

“Agrioultural overpopulation means a situation in which there is, in a given region, a larger 
working population in agrioulture than is neoessary for the production of actual agrioultural output by 
the prevailing methods. This means that a part of the labour may be withdrawn from agriculture, 
and this roorganlzation will not necessarily involve any change in the size and content of agrioultural output. 
This definition implies the idea of a certain optimum of sgrioulturol population at given conditions of 
place, time and agrioultural teohnique.” Stanislas Bwianiewicz, “The Problem of Agricultural Over¬ 
population”, Noonouri dun Heuungafi ludonssiu, Tahan Ke-11, No, 7, July 1968, pp. 330-331. 

Eor a oritioism of the theory of population optimum, see Gunnar Myidal, The Political Element 
in the Devdopmont of Economic Theory, Boutledge and Kogan Paul, London, 1963, pp. 38-39, and Gunnar 
Myrdol. PpjjMloJion .• A Probiem/or Dsjnooraoy, Harvard University Press, Cambridge, Maas., 1040, pp. 130 

ff., particularly pp. 139 if. ■ ■ i. 

12 Bosonstoin-Bodan is clear; he assumes idleness, and so do moat of those Who, like him, have 

gone into aotuolly “measuring” underemployment. 
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Again in conformity with the modern approach, it is also implied that under¬ 
employment, like unemployment, is entirely “involuntary”, in the sense that the 
underemployed workers would want to work full-time and productively, had they 
only the opportunity to do so. This in its turn implies a market standardization of 
conditions for work and a rationality of attitudes,to life and work such as in modern 
times have in Western countries become a social fact.^® The very special sense in 
which “involuntariness” has to be understood wiU be discussed in Sections 4, 6, and 8. 

This line of definition, exemplified above from the literature, seeks to establish 
the meaning of what is underemployment in the “static” sense: the number of workers 
is the only variable, while ceteris paribus is assumed in regard to everything else. 
But the comparison, could, of course, be made with a situation in which, by the 
application of certain policy measures, a country expects to change some of these 
“givens.”^* The usual explanation why the “static” concept has been adhered to 
—when an explanation is given and the “static’ approach is not simply taken for 
granted—viz., that it is the only one that is olearcut and definite,^® cannot be accepted.^® 

The more plausible explanation of why most authors, without any theoretical 
worries, have been led to apply the “static” concept is the force of theoretical con¬ 
servatism, which is so strong in economic theory because of the metaphysical legacy 
of natural law and utilitarian philosophy and hedonistic psychology, of which it 
has never freed itself. In line with the traditions in economic theory, this approach 
offers an opportunity to reach a definition of underemployment that is not dependent 
upon a policy premise and thus appears to be purely “objeotive” and related only 
to the facts. It is supposed to give a definition of a “reserve” of unutilized labour 
that is available; the size of this reserve is assumed to be independent of whether 
anything in the policy field Avill be done about putting it into use, and independent 
of what these policy measures are. In Sections 8 and 9 below we shah take up for 
critical examination the logic of the “static” character of the concept and of the 
theory of underemployment. At this stage in our immanent criticism we shall not 
question it and assume no difficulty on this point. 

Boseastein-Bodan mth hia usual greater clarity makes it an eKplioit sssumptiun ; “It is assumed 
that those who are in surplus are involuntarily unemployed.” (Bosenstein-Bodan, Montldy B.A.E.S., 
p. 3). This is always, however, implied by the other authors also. 

14 In deAuing underemployment it would, thus, of course, be possible to assume, instead, in- 
oreosed capital intensity in terms of farm implements, working capital of various types and permanent 
investments, improved techniques, and a changed institutional structure, particularly in regard to the 
size of the farm holdings. Many of the estimates made on more impressionistic lines often assume such 
ohanges. (See below. Section 4). The limit is represented by the unworldly statements, sometimes 
made, about the decrease in the labour force engaged in agriculture, to some fraction of its present size, 
that would bo possible in a South Asian country, if agricultural production could be carried on in the 
same manner as in tho United States or in Western Burope, i.e., in a completely different demographic, 
social and cconomio environment. 

Bosenstein-Bodan, who dednes tho purpose of this attempt os “ono of clarifying tho definition 
and describing tho method by which surplus population in agriculture can be measured or estimated”, 
(p. 1), states that the static concept is tho basic concept, which has a clear and unequivocal mesning. 
The dynamic concepts, which ho points to, “are full of pitfalls and are made less exact and certain in 
their meaning and results.” (Bosenstein-Bodan, MonMy B.A.E.S., ibid., p. 2). 

19 “Under very precise assumptions and in specific oiroumstonoes, a clear meaning can be given 
to the dynamic concept." (Bosenstein-Bodan, Monthly B.AJ1B., Ibid., p. 2}. See below in Section 9. 
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The definition of underemployment tries to defimit a magnitude which in 
principle—i.e., in so far as relevant data are ascertainable—can be measured. The 
important point to stress is that this definition assumes a normative element, viz. 
a standard of what full time work shall be assumed to be in terms of hours per day, 
days per week and weeks per year; the abstraction from the qualitative dimension 
of labour input impliea, moreover, the further assumption that the actual labour 
efficiency, when working, can be taken for granted and assumed not to be changed 
or even changeable. 


The assumption of a standard introduces an outsider’s point of view into 
the world of facts. The normative element in the definition is implicit in the assump¬ 
tion, already noted, that idleness is “involuntary”, i.e., that all the members of the 
labour force do want to have the opportunities to work full time. But in order to 
define and measure this idleness or inproduotivity that is assumed to be “involuntary”, 
it is, of course, necessary to make a definite further assumiition about what full time 
work is. Idleness, whether “involuntary” or “volimtary,” can be nothing other 
than the differences between this outside, normative standard, and the actual work 
performance, plus work performed that is unproductive, if this element of under¬ 
employment is also taken into consideration. 

There are different ways of introducing this norm. The most direct way 
of doing it is to state the assumption in terms of a difference between the labourers 
available and of those “required” to do the work.” ■ 


Or the “surplus labour” is calculated as a difference between the labour fowes 
on farms with different productivity, owing to more or less full labour utilization, 
with the more intcusivoly cultivated ones-e.g., farms with double-cropping-taken 
as the norm. Komotimes the standard is derived from the productivity of labour 
on farms with the highest output per labourer, and the labour requirement translated 
to the loss productive farms, which in turn gives a labour surplus when compared 
with the actually available number of. workers. Often, particularly m general dis¬ 
cussion, the methods of measuring underemployment have not been m the foregroun . 
but only the idea that the same output could be produced by fewer workers even 
without any changes in capital input, technology, and institutional struo^ The 
norm that workers should work “full time” and the assumption that their not doing 
it is involuntary are. however, basic to the concept of underemployment. 


.. -r, , -a a T, Thin is not a simple matter, as differoncea 

17 Rosenstein-Bodan, ^ . jgiatiraB,' types of agrioulture, seasons, climate generaUy, 

have to be considered m regm-d to o P Eosenstein-Rodan, MontWy 

and health, age-fitruotiire, sex, eto,, or Miem m 

ibid., pp. 2-6. 
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6 . Thb oattshs of tjndbbhmploymbnt 

As underemploymeiit is assumed to be “involuntary”, it has to be explained 
by the conditions under which the labourers are working which compel them, in 
spite of the rationalistic attitudes assumed, to waste their time in idleness or un¬ 
productive work. 

In line with the classical tradition in economic theory, this explanation is 
regularly stated in terms of insuflfioiency of complementary resources and a low level 
of the arts, with stress usually on the first factor. The U.N. experts quoted above 
and other authors as well write this explanation into the definition itself. In regard 
to the first factor the U.N. experts further explain: 

“Under-eraployment is due to a deficiency of the resources which are necessary 
to employ loroductively the available supply of labour. It is usually associated with 
family employment where, in agriculture or industry, the unit of production and 
of the supply of labour is the family; it exists because the resources of the family 
are too small to keep all working members of the family fully employed throughout 
the year and because there exist no opportunities for directing a part of the supply 
away into other occupations at appropriate times. 

As the opportunities for employment outside agriculture presumably also 
depend on available resources there, lack of resources in the national economy as a 
whole simultaneously both decreases the Work opportunities in agriculture and the 
demand for labour outside agriculture, in both ways keeping up the volume of under¬ 
employment in agriculture.^® Similar relationships exist naturally in regard to the 
second factor, the level of the arts. Particularly as resources are generally translated 
into capital, the theoiy of underemployment is thus fit into the usual economic 
development models where an increase in output is made a function of capital input 
with reservation for the support rendered by progress in the arts. 

There are, however, two snags in this general line of explanation. First of 
all it might be the case—as the U.N. experts assume—that lack of complementary 
resources (and presumably also primitive techniques) decreases the productivity of a 
greater labour input in agriculture, or even the possibihty of an additional labour 
input; but the efiect of raising levels of capital intensity and technology might bo to 
release labour at an optimal level of production. This is, in fact, usually assumed 
to be the case, particularly when the changes in methods of production in agriculture 
amount to greater mechanization,®® But the theory of underemployment is stated 

18 U.N., op, oit. p. 8, Of. Government of India, Planning CommisBion, Tha First Five Year 
Plan, A Dr<^ft Outline,'Soyr Dolhi, 1861, p, 19: “Corresponding to idle labour, there are no adequate 
supplies of other cooperating factors of production, such as land and capital equipment,” 

10 Occasionally the stress is put only on the latter causol relation: “The primary cause of under- 
omploymont in the non-industrial sector is the lack of demand for labour emanating from the industrial 
sector owing to the absence of complementary factors to enoble industrial expansion.” (N. Islam, "Ex¬ 
ternal Economies and the Doctrine of Balanced Growth,’’ Indian Beonomde Journal, July, 1067, p. 61). 

80 In the short run, the degree of mechanization that is at all prEicticable may on the whole 
rather bo an opportunity for bigger productive labour input in agriculture. If this were so, there would 
be no hitch on this point. 
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in static terms of unchanged levels of capital equipment and technology. The point 
has importance only when it is used in a consideration of policy, which for realism 
must be in dynamic ter ms ai 

The second hitch is that, already for logical reasons, some change in the way 
factors of production are combined must be assumed.^ The general line is—explicitly 
or, mostly, implicitly—to make a distinction between, on the one hand, technological 
advance and capital investment—which are understood to go together—and. on 
the other hand, the organization of production and work. The former category of 
changes are excluded by definition, while a certain change of the latter type must 
be obtained, though without major changes of the institutioiial framework.®® 

Nuilcso gives a particular reason why he believes that the statio asBumptiona moke sen^^T" 
least m tlie arst approach to the problem: “Ohaagaa in toohniool methods are excluded from the 
of disguised unemployment. Improvements in methods are extremely important. Experts seem to 
be agreed, however, that it is rather hopeless to try to introduce better farming methods unless the 
excess population is drained off first. There is little chance of any substantial advance in agricultural 
teohniquo until some of the faotors of production now engaged in that activity have been removed. This may 
sound paradoxioal, but thoro is some basis for this view.” (Nurlcse, Probhms of Capital Formation, p. 34). 

2 'I This has boon aeon by n.oBenBtein.Itodan: **If one adheres rigidly to the assumption of ceteris 
paribus, under which nothing wliatover oan be changed in the method of cultivation, even a mere one- 
month paalc load of work oan substantially lower the amount of disguised unemployment. It is, however, 
oonvoniuut and also roasoiiablo to deviate slightly from this assumption of no change, provided that the 
extent and the nature of the minimum change deemed compatible with static assumptions is described 
in dotail. Tlua is tho same method os that which is applied in the theory of supply, where a minimum 
amount of imperfuot oompotition is always assumed.” {Kosenstein-Rodan, JfontWy B.A.E.S., ibid., p. 4). 
With this motivation, ho allows in his Italian enquiry that workers working for less than 61 days ore 
assumed to be "romovoble”, whioh naturally, in its turn, aaBumes some ohango of organization; in his 
study tho change consists in the employment of additional labour from the outside labour market. 

2 » “Wo exclude toohnologicol advanoo, more equipment, meohanization, better seeds, improve¬ 
ments in drainogo, irrigation, and other suoh eonditiona. We exoludo these things here only in order 
to isolate the possibilities that stem from the presence of large-scale disguised unemployment. There 
is, of course, no question of excluding them from any development programme in practice. 

One thing, howovor, one need not and probably oannot exclude and that is better organization. 
If tho surplus loboiu- is withdrawn from tho land tho remaining people will' not go on working in quite 
the same way. We may have te allow for changes in the manner and organization of work, including 
possibly a eonsoUdution of scattered strips ond plots of land.”(Nurkse,Pro6}emB o/Eonno(ton,p.33). 

EvnitiU E. llagon follows tho some line: “By a striot definition, the term underemployment 
roforri (in agrioultiiru) to a condition in whioh, if some workers were removed from agriculture, tho same 
total output uuuUl be produced by tlie remaining workers without any ohonge in methods. I think it 
probablo that tliis situation, strictly defined in this way, is fairly rare. Methods ore in effect that make 
some use of all availablo labour. But if we modify the definition to what might be termed a practical 
one, namely that if eome agrioultural workers wore withdrawn, the same total output could be produced 
by tho remaining workers after a relatively simple adaptation of methods, then I think there can bo 
little question that there is a large amount' of agrioultural underemployment in China, Japan, India, 
Ceylon, Maloya, Indonesia, Egypt, countries of southern and eastern Europe and a number of other 
countries.” (Everett E. Hogan, “BoonomioB' and Eoonomio Development," in Economics and the PoUcp 
Makw, Brookings Lealures, 1968-1969, The Brookings Institution, Washington, D.C., 1969, pp. 193-194). 

Also, V. V. Bhott, “Underemployment in Underdeveloped Economies: Theoretical Considerationa," 
Indian, Economic Jowmal, July 1967, p. 44; “With appropriate reorgamsaiton, the output of agriculture 
will not be significantly affeoted. and in some oases may even increase by removing a oertoin quantity 
of labour from it." (my italios). 

See also G-upta’s definition of underemployment, quoted above in a footnote to Section 2, whioh 
spoils out tho assumption pf suph ohanges:,'.'...by intioduoing simple labour saving devices requiring 
little or no net addition to oapital outlay,** (Gupta, Problems of Unemployment, p. 9). 
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All ■writers ■who have gone deeper into the theory of underemployment have, 
of course, given consideration to the fact that some and in most oases a considerable 
part of underemployment is seasonal and caused by the cyclical changes during a 
year of the need for labour input. In addition, Rosenstein-Epodan also observes that 
when the units of production are small, it becomes of importance that part of the 
underemployment is “fractional”, defined as “labour hours not used throughout 
the whole year which do not add up to an entire labour unit.”®* 

In both cases there is true underemployment, though its utilization is limited 
spatially, as the new work opportunities which could absorb it cannot be far away 
from the farms where the underemployed now Hve and work part of the time.®® 

The modern theory of underemployment is, as we noted, a development 
of the old speculations about overpopulation. So far as the historical explanation 
of underemployment and the prospect for the future are concerned, most authors 
refer to the population increase, though this factor, naturally, does not enter tech¬ 
nically in the theory, which is static and by definition refers to a point of time. The 
assumption that, when there is underemployment, marginal net productivity of 
labour is zero (see below Section 6) imphea, however, that an increase in the labour 
force, following a population increase, ■will not raise output but only increase under¬ 
employment. 

6 . ThB IMPLIOATIOlirS IN' BBGABD TO MAUGINAL PEODUOTIVITy 

Practically all authors make the point, usually in direct coimection with the 
definition of underemployment, that the definition implies that marginal productivity 
of labour is zero. This is apparently assumed to be self-evident and, therefoi‘6, 
never argued.®® 


M Roaenatein-Bodan, Monthlg ibid., p. 4. In Rosanatem-Rodan’s oaJoulation for Bouthem 

Italy about one half of total underemployment-waa oonaidered “non-removable” on account of its oharaoter 
of being eeaaonal or fraotionol. 

25 "Even -where dieguiaed unemployment is mainly a seasonal matter, the question of 'r.n.Triii), 
productive use of it still arises and still has important implications in regard to capital formation.” 
(Nurkse, Problems of Oapital Formation, pp. 36-36), 

"Persona in fractional disguised unemployment cannot be moved out of agriculture, though 
they oould bo provided -with more part-time work in handiorofta, community development, eto." (Rosen- 
atein-Rodan, Monthly B.A.F.S., ibid., p. 4). 

20 Rosenatoin-Rodan. Monthly B.A.B.S., ibid., p.l ; “The marginal productivity of labour, mother 
words, is zero.” (my itaUcs) 

Navarrete and ds Navarrete, Int’l Boon. Papers. 3, p. 236; “This is as much as to say that the 
marginal produotivity of these units of the factor labour in their original employment is zero, or very 
close to zero." It is not explained why marginal produotivity is not unreservedly zero, if that is 

Nurkse is occasionally a little more careful, and thus unclear: "And in this broad dynamic sense 
tho marginal produotivity of labour can perhaps be said to be negative." (Nurkse, Problems of Capital 
Formation, p.34). Ontlie preceding page ho states, however, referring to an overpopulated country, where 
the labour-force on the land oould be dispensed with -vrithout making any difEorenoe to the volume 
of output: “In teohnioal terms, the marginal productivity’ of labour, over a -wide range, is zero.” 
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Some auth-ors take the more extravagant position that the marginal produc¬ 
tivity of labour might be negative, which is supposed to imply that—under the 
ordinary static assumptions in regard to capital, technology and the institutional 
framework—output would increase if the underemployed were removed®^ and, in fact, 
even without removal if they decreased their labour input. Others imply in regard to 
the marginal productivity of labour that it may be positive but is very low.®® We 
may note as a start that it is somewhat disturbing to have a corollary to the definition, 
whioh, though it is so self-evident that it is never argued, nevertheless turns out to 
hover uncertainly between the limits of “very low” and “negative”. 

The central position in the theory of underemployment of the thesis that 
marginal productivity is zero — or very low or negative—is indicated by the fact that 
those few authors who lately have been critical of the theory have directed their 
attack on this thesis, while apparently accepting its logical relation to the concept 
underemployment. ®® 


ST “As thc5 normal agricultural output can ba obtoinod with a Bjnaller labour force tlran is ootuaJly 
employed, the marginal productivity of the latent surplus of labour is zei'o, most probably, oven negative. 
This implies that by removing some workers, agricultural output eon actually be increased." (Gupta, 
Problems of Unemplot/ment, p. 24). 

“When a country is over-populated, on this definition, [so as to cause disguised unemployment 
in agrioulture] the marginal productivity of labour in agrioulturo is zero. It may even be negative. 
The Xiaw of Diminishing Betums as.serta that it is possible to have too many people on too little land, 
and this is not an uncommon phenomenon." (Lewis, Aspects of I-ndustridlisaHon, National Bank of Egypt, 
Eiftieth Anniversary Conamemoration Lectures, Cairo, 1963, p. 8). 

Nurkse makes the point, however: “Some observers euggest that it may even be negative, whioh 
would imply that, by removing eome people, farm output could actually be increased. The reason for 
this might be that under existing conditions people actually get into each other’s way, so that if some 
go away those who remain are able to work more effectively. But this seems to me o doubtful 
and, in any cose, unnecessary assumption, and I am not going to use it.” (Nurkse, Bro&ietns qf Capital 
formation, p. 33). 

2eOccasionally, under the influence of reminiscences from the Malthusian and olassioal theory 
of population and wages, marginal productivity is related to the subsistence level. 

“. . . even at the existing level of technique there is redundant agriculturol labour in the eense 
that the marginal product of labour is loss then the minimum subsistence requirements of the workers. 
Since farming in moat of these oountries is largely on a family basis, the redundance of agrioultural labour 
finds expression not so muoh in the existence of mass unemployment os in the phenomenon of chronic 
underemployment affecting the whole population.” (TJmted Nations, ECAEB, Economic Survey of Asia 
and the far East 1960, New York, 1961, p. 68). Presumably the meaning is that people in family enter¬ 
prises are rewarded according to average product, whioh, of course, should bo higher than marginal 
product, which then could fall under the minimum sabsietenoo level. The lack of logical clarity in this 
reasoning is obvious. 

ao“The term ‘disguised unemployment’ is- commonly used to designate a eituotion in whioh 
the removal from a woildng combination of factors of some units of labour, nothing else of oonaequehoe 
or worth mentioning being changed, will leave tbf aggregate product of the working oombinatiou un- 
diminidied, and may oven inoreoae it. To say that there is ‘disguised unemployment’ is therefore equi¬ 
valent to saying that in that working combination the marginal productivity is zero or almost zero ond 
may even be a negative quantity. (Jacob Viner, Contribuicoea a AnaUse do Desmvdhnmento Econonutca, 
p. 346). 

26 
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By demonstrating that marginal productivity is not, or cannot be, zero, they 
believe that they have disposed of the concept of underemployment. 

The astonishing thing is that in this large literature on underemployment, 
and also in the more recent controversy just referred to, little attempt has been made 
to clarify what, more particularly, is meant by marginal productivity, and why zero 
marginal productivity—or something near it—is a condition for underemployment. 

Most authors seem to have in mind a situation where, under otherwise un¬ 
changed conditions, an addition to the labour force would result in a corresponding 
increase in idleness*® and, consequently, in a sharing of the workload with no addition 
to the actual labour input and no addition to output. In the other direction the 
labour force could then be decreased without lowering output, until all idleness would 
have been liquidated. This could, perhaps, be described as a aero marginal productivity 
of an addition to the labour force. But, firstly, it is not understandable why this situa¬ 
tion is described with reference to a margin, as it would reign not only at the actual 
margin but far back on the scale of the number of workers available—until a point 
when the workers were so few that there would be no idleness anymore. 

Secondly, productivity must logically be related not to the number of workers, 
but to their labour input. Aggregate labour input, however, is by assumption held 
constant—as a corollary to the assumption of constant output under unchanged 
conditions in terms of capital input, production techniques and institutional conditions. 
Under this assumption the workers’ average productivity is naturally a function—and 
a very simple one — of the size of the labour force. But what sense does it make 
to state that their marginal productivity is zero, when this only expresses the assump¬ 
tion that an increase in the labour force does not imply an increase in the labour 
input? 


The concept marginal productivity of labour must, of course, logically refer 
to the labour input, which in the ordinary way must be reckoned not in terms of 
the size of the labour force, whether it is working or not, but in hours, days and weeks 
of work actually performed. If that is clear, it cannot be taken for granted that 
the fact of underemployment in terms of actual idleness on the part of the labour 
force implies a zero marginal productivity of labour. On the contrary there could. 


“A largo literature has appeared in recent years based on the belief that countries, ho-wevor poor 
the collection of resources at their disposal, con do wonders by recombining the resources already at 
hand. The mainspring of this view has been the notion that in agriculture one finds many workers whose 
marginal productivity is not only far below that in other sectors but that it is zero, and, of course, 
the agricultural sector bulks largo in nearly all poor countries." (Theodore W. Schultz, ‘‘The Eole of 
Government in Promoting Economic Growth,”in Leonard D. White (ed.). The State oj the ’soaCal Btdeneea, 
University of Chicago Press, 1966, p. 376). 

ao‘‘ln agriculture the phenomenon shows itself in the smallnesa of the forms; the plot cultivated 
by 1,he average family is so small that it cannot fufiy occupy all the time of members of the family.” 
(W. A. Lewis, Theory of Econ. QrovolJi, p. 320). 
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of course, and normally should, be underemployment according to the definition 
given—and provided that this definition and the theory implied were logically con¬ 
sistent and realistic in other respects—at a marginal productivity of labour higher 
than zero. How high, would depend upon the level of marginal productivity, at 
which the workers would not find it worth while to put in an extra unit of labour. 

The whole discussion of marginal productivity in connection with workers’ 
wilhngness to exert themselves in South Asian agriculture is airy and unrealistic; 
but this is so because of the assumption of rationality in attitudes, which has it most 
flagrant expression in the assumption that underemployment is “involuntary.” If 
in our immanent criticism we accept this commonly made assumption, it is certainly 
not warranted to assume that underemployment impUea zero marginal productivity 
of labour. Why should workers continue to work though they are not producing 
anything? And if they do, why don’t they go further, so that there is no idleness 
at all? More particularly, why don’t they stop working at a level above zero marginal 
productivity? Is it assumed that work does not represent any disutility? 

As was mentioned in Section 3, one sometimes finds allusions to another 
conception of underemployment viz., that labour is not productive.®*^ Again, the 
question must be raised: how can the authors, who use the modern approach and, 
more particularly, assume that underemployment is involuntary in a very specific 
and rationalistic sense, also assume that workers behave as if work performance had 
no element of “disutility”? Moreover, how can a situation in which workers are 
working unproductively be characterized in terras of a zero marginal productivity, 
when this situation is meant to apply far inside the margin? It should be added 
that this construction does not make more sense in the mixed case, where under¬ 
employment is supposed to consist of both idleness and useless work. 


s»M. A. Teland, “Tochnique of Measuring Kural TTnemployment," Indian Joimtal of Agnmliural 
Beonomics, IX, No. 1, March, 1064, p. 160: 

“This—disguised underemployment — inoludes the category of persons whoso employment for 
a partioulpir period is not really necessory ... . The fhzmer with a small piece of land is found to spend 
almost as muoh time on his land os a fanner with a larger piece of land because of lock of other employ¬ 
ment opportunities ho feels like doing some work during the day on his form . . . All this work is not 
necessary, all the same it does occupy a great deal of a person’s time. In any enquiry such persons 
will never call themselves unemployed.” 

Kosenstein-Rodan makes it clear thot this is not his conoeption, but that underemployment 
with him has its reality in actual idleness. For most authors it is less easy to lay bare what their 
understanding of the situation is. The oleorcut foimulation of the second conception is given by some 
of the oritics of the underemployment theory, os when Viner points out that “The unemployment’ in 
the term ‘disguised unemployment’—may be only metophoriool, since there may be herd work even 
at the margin, where ‘unemployed’ must mean ‘unproductively employed’.” (Viner, Contnbuicoea, 
p. 346). Of. p. 361: “But for Lewis, the ‘disguised unemployed’ of agriculture may be working as hard 
as anyone elso, and many in foot need more calories for fann-work then they would need for factory-work. 
They are ‘idle’ in. the sense only that their work is unproductive, (p. 361). 
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The conclusions we reach are the following. The statement regularly made, 
that underemployment as defined implies zero marginal productivity of labour, makes 
no sense. It does not stand, even when the assumption of rationality, on whioh 
it is based, is granted. The question then is, why this statement is always made, 
and why, furthermore, there are no attempts to clarify its meaning and to produce 
evidence why it is, or can be, a valid generalisation. 

The only explanation for this peculiar situation is that this is theorizing 
within the blinkers of an ideology, in this case what we have called the modern approach, 
borrowed from the West and corresponding to Western conditions. 

i 7.' The aothal level oe iviabgiital PRonnoTiviTY m 

UITDEEDEVELOPBD OOTJN'JJBIES 

Under these circumstances, it is natural that the critics of the underemploy¬ 
ment theory pick out the assertion about marginal productivity being zero for their 
criticism. We should note though, that when they succeed in throwing doubt on 
the assumption of zero marginal productivity of labour they have not ■ disposed of 
that theory. For, as we have shown, there could be underemployment at a higher 
than zero marginal productivity of labour. 

So long as the idea of zero or near-zero marginal productivity of labour is 
widespread, and plays a large role even outside the formal theory of underemploy¬ 
ment, the following observations are in place. 

Viner makes the point that zero marginal productivity would assume fiixed 
technical coefficients "in a valid economic sense” and fixed crop patterns or uniform, 
fixed technical coefficients for all producte. On logical grounds he denies that this 
is easily conceivable, and, on common sense grounds, that it is likely ever to be the 
case in any country and any occupation.^® 

The middle poaition—^whoro there is a mixture of idleness and low produotivity—is charaoterized 
by another critic of the underemployment theory, Schultz : “The idea that disguised unemployment is 
characteristic of poor countries is very widely held. It has become one of those aelf-ovident propositions. 
Presumably anyone who lias ever been about in poor oountries is prepared to testify from his observations 
that it is true. Many people, so the propo-sition runs, ore really wor kin g only part-time, doing little 
productive work, some work only seasonally, and others while they are employed most of the year 
are not kept busy, or, if they are, they ore busy doing very little that contributes to production.” (Theodore 
W. Sohultz, The Economic Teat in Latin America, New York State School of Industrial and Labour 
Relations, Bulletin 36, Cornell University, Ithaca, New York, 1960, pp. 13, 14). 

>-‘^43 far as agriculture is oonoernod, I find it impossible to conceive a farm of any kind on 
whioh, other factors of production being held constant in quantity, and even in form as well, it would 
not bo possible, by known methods to obtain some addition to the crop by using additional labour in 
more careful selection and planting of tho seeds, more intensive weeding, oultivation, thinning, and mul¬ 
ching, more painstoldng harvesting, gleaning and cleaning of the crop. Even supposing that there were 
Buoh a farm on whioh every product had teohnioally and eoonomionlly fixed ingredients, labour would 
still have positive marginal produotivity unless there were not only fixed technical ooeflfioients of production 
for all the economically relevant potential products of the farm, but the proportions between the technical 
coefficients were uniform for all of these products. For, if these proportions are different as between 
different produots, then it will always be possible by appropriate change in the product mix, in the 
direction of more production of those produots whose labour teohnioal ooeffioients ore relatively high, to 
absorb productively any increment of labour," (Viner, Contribuicoea, p. 347). 
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He also points to the faot that where the family labour supply is not adequate 
or is unable to work, labour is employed for wages, which is not compatible with 
a zero marginal productivity of labour.8® 

These critical points®* seem to be incontrovertible, so far as they go. In 
regard to the first argument, concerning technical coefdcients and crop pattern, it 
must again be recalled that the whole discussion of underemployment is a continua¬ 
tion of the older discussion of overpopulation caused by population growth. What 
actually happened during this development towards an ever higher man/land ratio 
ihustrates in faot how very wide the possibilities are of varying the labour intensity 
of cultivation — and thus the total labour input per hectare — even within a given 
cropping pattern and without appreciable change in techniques. One consequence 
of population growth has very generally been a movement to more intensive utiliza¬ 
tion of the land resources. The same possibilities are demonstrated by the huge 
differences in the labour intensity in paddy production in the South Asian region. 
Likewise, the methods of irrigation and the utilization of irrigation—^which does 
not signify a new development of agricultural technology—can vary widely in response 
to changes in needs and in availability of labour. And, of course, the cropping patterns 
have been varied and can be varied, especially by adding to, or substituting for, the 
usual subsistence crops other and more labour-intensive products, such as sugar, 
jute, potatoes and other horticultural products. Ear from being determined rigidly 
by natural conditions, or by the institutional framework, the techniques and the 
capital implements, the amount of labour applied to a unit of land is highly variable 
in response to changes in the intensity of population pressure. 

To this should be added the fact that in South Asia, generally speaking, the 
yeilds per hectare are mostly very low outside the plantation sector. There is no 


33“UnIess ono aasumea non-economia motivation on the part of employeiH, there is difficulty in 
conceiving why they should hire at any wage-rate additional imits of labour beyond the i-, int at which 
they know the labour will add less in value to the product than the wage-cost, to cay nothing ol the 
case where tho labour will odd nothing to and may even subtract from the product." (Viner, Contn- 
bmeoes, p. 344). Vinor’s assumption of rational economic motivation is justified in this particular argu¬ 
ment, as the reasoning he is critieising is carried out in terms of such motivation. 

“^Schultz’s ocitioism is leas closely argued. He merely asserts thot “Tho marginal productivity 
of labor in agriculture in poor countries is very low because of the poor collection of resources, but it 
is not zero. Moreover, in such a country it is very low for labor generally.” He adds the information, 
without developing or proving it, that “and in situations, ond there are many, where for many years, 
often for decades, agriculture has opproximated a kind of stationary state, one is likely to find tho 
average and the marginal values of labor more nearly the same than would bo the case in a rapidly 
developing economy like thot of tho United States.” "I know of no evidence for any poor country 
anywhere that would even suggest that a transfer of some small fraction, say, 5 per cent, of the existing 
labor force out of agriculture, with other things equal, could bo made without reducing its production.” 
“A poor country which has been virtually stationary for a long period is likely to reveal any appreciable 
malallooation of factors, say, as between agriculture and the rest of the economy or within agriculture, 
whereas a country undergoing rapid economic growth, more likely than not, will have in it areas that 
have been bypassed and others thot have become depressed as a consequence of its economic develop¬ 
ment,” (Schultz, Hols of QovemmeiUt P- 376-376). 
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doubt that, even under the assumptions made in the theory of underemployment 
about unchanged institutional framework, capital equipment and techniques, 
the yield can almost always be raised by an increased labour input. The marginal 
productivity is higher than zero. 

But naturally both aggregate and marginal productivity are low in poor 
countries and particularly in traditional self-sufficiency farmin g. As Viner puts it: 
“there is little in all the phenomena designated as “disguised unemployment’, as 
‘hidden employment’, or as ‘underemployment’ which in so far as they constitute 
genuine social problems would not be adequately taken into account by competent, 
informed, and comprehensive analysis of the phenomenon of low productivity of 
employed labour, its causes, its true extent and its possible remedies.’’®® 


8. A “static” thboby about the results of a big change 

The concept and theory of underemployment are developed in static terms 
by assuming unchanged conditions in regard to capital input, techniques and institu¬ 
tional framework. The assumption of minor elements of change in organization 
of work,®® necessary to carry out the analysis, does not by itself seriously infringe 
upon its static character. It is carried out, however, by a comparison between two 
situations, both fulfilling the foregoing assumption of unchanged conditions, but 
separated by a very big change, viz., the decrease of the labour force. Underemploy¬ 
ment is measured by the relative size of that part of the labour force that can be 
“withdrawn”, “released” or “removed”, without causing a decrease in production. 
This change is thought of in purely abstract terms.®'^ It is also timeless, as no 
assumptions are made in regard to a period of time during which the change should 
take place. The question is then, however, what sense, in pure logic, a “static” 
theory about the results of a very big change can have. 


J. Viner, Contribuicaes, p. 364, 
so See above in Sootion 6. 

»’“A mmibor of people are -working on farms or smaU peasant plots, contributing virtually 
nothing to output, but subsisting on a share of their family’s real income. There is no possibility of 
peraoiuil identification here, as there is in open industrial unemployment. In industrial countries un¬ 
employment is a glaring waste of rosources, visible to aU, and has perhaps for this reason attracted more 
attention. In an overpopulated peasant economy, we cannot point to any person and soy he is un- 
employed in disguise. The people may all bo oooupied, and no one may consider himself idle." (my 
italics). (Nurkse, Problems of Capital Formation, p. 33), 

“. . . the definition of chronic underemployment in macro terms considers not individual workers 
but abstract lobour units and the extent of underemployment indicated by it is that of so many man¬ 
hours.” (N. V. Sovani, “Underemployment Micro and Macro and Development Planning,” IndAan 
Economic Journal, Vol. II, April, 1966, p. 304). Sovani, who is soeptioal about the concept, notes that 
“such a conversion seems to present no difficulty to nmy”. (Sovani, op. oit. p. 308). 
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change is of a truly revolutionary magnitude, ordinarily assumed to 
a eo r(^ wenty to fifty per cent of the labour force. If it should happen, it could 
no e a stract any longer, but must mean that a great many people move. It can 
only take place in a period of time, shorter or longer, and the length of the time allowed 
foi the^ change cannot be without influence on everything, including output. It is 

not legitimate logically to assume that conditions, which must change in the process, 
will remain unchanged. 


The change does not happen by itself but must be thought of as the effect 
of government policy. Can the government ever be assumed to undertake such 
a policy while observing status quo in regard to capital input, techniques and institu¬ 
tional framo-woik? Indeed, what meaning can be given to a theory assuming this ? 
It should be added that the fact that traditional economic theory, as it is often 
expounded, comiorises many other concepts and theorems of the same doubtful 
character, sometimes called ‘‘comparative statics”, cannot be invoked to support 
this particular one. They may all be meaningless. 

Let us assume, however, for the sake of the argument, that this static 
approach with an imphed, abstract and timeless, immense change restricted only 
to the “removal” of workers, can be given a meaning. The next question is; how 
can it be assumed, as is assumed, that the reduced labour force will exert itself and 
so keep up the production at the same level as it had before the removal of the 
underemployed? Only so could production remain unchanged under the assumed 
static condition in regard to capital input, techniques and institutional framework. 
This, in turn, assumes that the remaining workers would suddenly begin to increase 
their labour input so much that there would no longer be any idleness. That they 
behave in this way is apparently the more specific meaning of the assumption — 
sometimes explicit but mostly only implied—that underemployment is “involuntary.” 
As we pointed out in Section 4, the concept full employment and, consequently, 
idleness, in this analysis is injected as an outside norm which is revealed whenever 
an attempt is made actually to measure underemployment. 

Is this assumption about the ‘‘involuntariness” of idleness—defined m this 
very specific way—realistic? Can it he realistic in any society? To the extent that 
idleness is decreased, the workers remaining in agriculture would enjoy higher real 
incomes after the removal of a part of the labour force. In the extreme case assumed 
by this theory, the rise in incomes would he very substantial, amounting to 60 per cent 
if, for instance, underemployment is supposed to be a third of the labour force. Would 
this rise in incomes have no effect on their ability to work, and their willingness to 
work? 


In the first respect—ability to work—it must be expected that in poor 
countries, where nutrition and other levels of living are sub-optimal from the produc¬ 
tivity point of view, the change would raise the q[uality of labour, when work is 
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performed, and tlina increase the productivity of the labour unit. But the whole 
approach to the employment problem, typified by the concept and theory of, under¬ 
employment, is characterized by the neglect of labour efficiency.®® If this causal 
relation between levels of income and labour efficiency were taken into account, and 
if the remaining workers began to work full time, which the theory assumes, the total 
produce would increase, which is against one of the assumptions. If then, instead, 
unchanged production were assumed, a net of idleness would be left, corresponding 
to the rise in labour efficiency. From the point of view of the theory of under¬ 
employment, this would, in fact, mean the possibility of a stili higher “removal” 
than corresponds to the actual idleness. Underemployment would have been under¬ 
estimated. The theory is open, because its two assumptions (1) liquidation of idleness 
—supposed to bo "involuntary”—and (2) unchanged production, are incompatible.®® 

In the second respect, i.e., in regard to willingness to work, any element of 
survival-mindedness on the part of the workers, of which there is much in the South 
Asian region, would clearly motivate them not to begin working full time, when they 
could get the same income by sticking to work-habits which are customary. Aggregate 
production would then fall, though of course not production per head. If, in addition, 
there were decreasing returns, the remaining workers would be in the position to 
preserve their oustomary income levels and at the same time work even less than 
before the removal of a part of the labour force. From the point of view of the 
underemployment theory, this would imply that after the removal of a part of the 
labour force corresponding to the actual idleness, there would continue to be under¬ 
employment and, in fact, a relatively large underemployment. 

This is an extreme case. But, more generally, it is an entirely unrealistic 
conception of the conditions for, and the attitudes to, life and work in the region to 
take it for granted that a removal of part of the labour force, corresponding to the 
amount of actual idleness—defined by the utilisation of an arbitrary norm representing 
an outsider s view—would motivate the remaining workers to work full time in order 
to keep up aggregate production at unchanged levels, and also that income levels 
have no effect upon labour efficiency. 

The upshot of all this is that the static concept and theory of underemployment 
is a useless construct. In spite of the many thousand pages devoted to their exposition 
by so many distinguished authors, and the calculations and estimates of actual 
underemployment carried out with sometimes considerable precision, this concept 
and this theory suffer from lack of clarity at crucial points. When the points are 
clarified, as we have tried to do in this immanent criticism, they are no longer tenable. 


ssjSee above Seotion 3. 

"sLeibonstoin has touched on this problem, though only from the point of view of why wages 
can bo positive when margined productivity is zero; see Harvey Leibenstein. Ecorumh Backwardness and 
Mconomia Qrowth, John Wiley & Sons, Ino., New York, 1967, pp. 68fE. at passim. 
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Wlien underemploynient is measured, the only accomplishment is to have 
ascertained the amount of actual idleness. In order to do this, a norm has to he 
introduced, defining what is full employment. This norm represents the outsider’s 
view of how much people ought to work, not the view of the people concerned. In 
spite of the arbitrariness of this norm applied in the measurement of idleness, this 
exercise, by itself, is clearly of considerable interest. 

But the further manipulations—assuming static conditions in regard to 
capital input, techniques and institutional framework; assuming the attainment of 
fuU employment, when a part of the labour force, corresponding to the amount of 
idleness ascertained, is removed; assuming that this implies unchanged production; 
fi.Tid putting it all in the term of a static comparison implying the vast change of 
removal to be instantaneous and not disturbing any of the above assumptions—does 
not introduce any new elements of knowledge but a number of abstract notions which, 
when spelled out, show themselves to be totally inadequate to reality and, therefore, 
invalid. These manipulations, which constitute the preliminaries to the definition 
of underemployment as that part of the labour force which under these assumptions 
can be removed and, which, together with open unemployment, represents the labour 
reserve, constitute the theory of underemployment. The real function of that theory 
is to make it possible to define underemployment, with that implied policy relevance, 
without resort to a policy premise, and, at the same time, to give credulence to the 
preconceived, but seldom-explicitly stated, ideas—which represent what we have 
called the modern approach—that aU idleness is "involuntary” in a specific and 
extreme sense and that labour can be dealt with in purely quantitative terms, 
disregarding the qualitative dimension. 

Both the endeavour to escape stating the value premises for a study and the 
particular preconceived ideas we have discussed are widely prevalent as well in contexts 
other than that of underemployment, and this has motivated us to use the occasion 
for an illustrative demonstration. 


9. An esoapist appeoaoh 

Much more intensive empirical research concerning the actual utilization of 
the labour force in the various countries of the region and the conditions determimng 
their work is needed to make our knowledge fuller and more correct. Meanwhile, 
however, on the theoretical level we can at least clarify what we are actually talking 
about, and what questions we can raise. This is necessary in order to render the 
empirical research more adequate and pertinent. There is no, and can be no labour 
reserve in abstracto, independent of the time allowed, the foreseen changes and parti¬ 
cularly government policies.*® 


of tho remov'able surplus is raaUjr inherent in the aasumptioaa ono ^es 
‘ . 7 .. j +. 1,0 ohBUES in it. A removable population surplus is not something 

regarding the ia ^Uat we o«sto even theoretically by assuming certain 

which absolutely ^ particular oontsxt are all equally valid under their own 

TbZu "Xlndcremployment, Movable Surplus end the Saving Pund." Anna 

Vifiima, Vol. 1, No. 1, Msioh, 1969, p. 26). 

26 
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To 'begin with, a change in labour input muSt be thought o£ in dynamic terms 
and must be related to a definite period of time. Labour input, when it is self- 
employed, as well as the supply and demand of wage-labour, has a qualitative aspect 
as well, labour efftciency, that must be considered in the dynamic process. The 
utilization of the labour force will in the period under consideration be dependent 
on changes that occur, which are all interdependent in their causation and of which 
some are changes,of the workers’ attitudes to life, and work. Among the strategic 
changes, from a planning perspective, are government policies operating by means 
of education and compulsion, subsidies, taxation, investments, land reform, etc. 
Output wiU, of course, not be- unchanged, and the, changed output belongs among 
the changes in the social system the eifeot of which wiU have to be taken into account. 
Looked at ea: ante, an increased labour utilization expected to be reached in a period 
of time by the application of government pohcies adapted to the specific —and 
changing—circumstances in a particular country may be seen as a “labour reserve” 
or “underemployment” to be cured. But these terms are by their present use so 
loaded with false association that we had better think in terms of utilization of the 
labour force—though, of course, the actual and expected partial idleness of workers 
is on important factor among many othera. 

The main point is that statements about the possibility of a better utilization 
of the labour force, if made without a policy assumption, are senseless—or, if we 
want to be charitable, we can say that a policy assumption is made though it is not 
spelled out. When, for instance, Schultz asserts that he knows “of no evidence 
for any poor country anywhere that would even Suggest that a transfer of some small 
fraction, say, 6 per, cent, of the existing labour force out of agriculture, with other 
things equal, could be made without reducing its production”, he might be right 
in a sense. But then he must have assumed either such a short-term perspective 
that pohcies of the above-mentioned nature have little chance of changing conditions 
very much, or that, even in the longer view, pohcies 'will not be of much importance: 
because the government fohows a laissez-faire hne in regard to economic development 
in general, because its development policies, for whatever reasons, arc not specifically 
directed towards increa.sing and improving labour utilization or because, in any case, 
the social setting—including workers’ attitudes—are such that it wiU prevent its 
pohcies from having much effect on average labour input and labour efficiency. Such 
policy assumptions are perfectly feasible and may be reahstio in many countries; but 
they need to be speUed out and their rea-lism in the particular case needs to be 
established. 

The opposite, and more common, view that the utihzation of the labour 
force can be substantially increased and that, thus, “underemployment” is very 
big, would instead assume a vigorous development policy, which, overcoming vested 
interests, administrative bottlenecks, adverse ingrained institutional and attitudinal 
conditions amongst the population and other factors of social inertia, is directed 
towards accomplishing the better utihzation of the labour force, and would, in addition. 
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assunae sufiBoient time to reacli effect. Sucli assumptions, of course, can be made. 
But again, they need to bo stated as a basis for the calculations. As these assumptions 
are anything but simple and self-evident, they need to be spelled out in specific terms. 
And to render the calculations at aU realistic, it needs also to be established that 
the policy assumption are reasonable in the particular country under discussion. - 

By logical necessity, the main thing is that the concept “underemployment” 
is dependent upon assumptions about policy. As a rule neither party in the contro¬ 
versy referred to above has speUod out their assumptions in this regard. The concept 
is left floating and the arguments don’t meet. It is quite possible that both parties 
may be "right”: that in the short run, and also in the long run, in the absence of 
a vigorous development policy directed toward “creating employment”, stimulating 
labour input and supply and raising labour efficiency, there might not be much of 
a “labour surplus” in the sense of an available supply of labour seeking opportunities 
for work and not finding an outlet; while at the same time, a big potential “labour 
reserve” actually exists and could be put to work and more efficient work, if appro¬ 
priate policy measure were taken and could be made effeotive. 

That a definite meaning cannot be given to a concept “underemployment” 
or “labour reserve” except in terms of pohoy holds true as a general proposition. 
In the concrete case of a particular country, the analysis must then be directed at 
ascertaining the functional and operational relationships between policies and the 
more or less full and intensive use of the existing, and at a future time foreseen, labour 
force. A study of this fimotional relationship, is, indeed, a crucially important 
analytical task in the efforts of planning for development. 


In regard to the valuations as to whether, to what extent, and by what means 
a specific policy line should be followed so as to reach a fuUer and more intensive 
use of the labour force, there are, as a matter of fact, very wide differences of view 
in all the underdeveloped countries—as also among the observers from the Western 
countries. Whether and to what extent the development efforts should be directed 
uiJoii increasing the opportunities for work—now and in the more distant future 
and increasing labour input and supply and raising labour efficiency is not self-evident. 
Institutions and attitudes would have to be changed through educational campaigns 
and/or compulsion. Vested interests in the status quo, firmly rooted in the existing 
power relations in the state and in the local communities, would have to be overcome. 
The entire complex of problems of land reform and tenancy refonn, for instance, 
are involved. So are the level and distribution of taxation. 

Directing, or intensifying, policy efforts in the direction of raising labour 
input and labour efficiency—i.e., the productivity of the labour force—implies m 
all directions facing issues on which views and interests are clashing. In every under¬ 
developed country the very diverse and conflicting political valuations in a,ll these 
matters are merely concealed by the glib assertions that there is a large volume of 
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“tmderemploymeut” and that it is a paramount interest to utilize that “labour 
reserve”. To escape facing political issues by "objectifying” concepts and theories 
is an old tradition of economics and social sciences generally. But it should be clear 
that the study of the functional relationship between poUoies and the utilization of 
the labour force, which is the scientific task, cannot be assisted by the use of a 
concept “underemployment" in general, allowed to be "objectively” established in 
relation merely to the facta, and perhaps even measured, prior to any consideration 
of policy. 



THE ROLE OF THE CENTRAL STATISTICAL ORGANISATION 
IN THE INDIAN STATISTICAL SYSTEM 

By K. E. NAIR 

Central Statistical Orgamsation, New Delhi 

1. OeIGHH' Off THE ChNTRAL STATISTICAL ORGANISATION 

1.1. The creation of the Central Statistical Organisation (OSO) by the 
Government of India in the Cabinet Secretariat in 1051 was indeed an important 
mile-stone in the development of the statistical system in India. For a considerable 
time prior to 1961 the statistical system in India had been, so to say, like a rudder¬ 
less ship, tossed about in different directions and subject to various puUs according 
to the exigencies of the time, and to the needs of the situation. Consequently its 
growth had been of a haphazard nature and not according to any pre-conoeived 
plan or programme. It is a well-known fact that prior to independence or rather 
prior to the second world war statistical organisations as they are known to-day did 
not exist in the Government of India or in the State Governments. It was during 
and after the war and particularly in the wake of independence, that the growth 
of the statistical system in India received a substantial impetus and resulted in the 
setting up of a considerable number of statistical units in the various Ministries and 
Departments of the Government of India and in the State Governments. The coming 
into existence, in a comparatively short span of time, of a large number of statistical 
units, sometimes with identical functions and responsibihties, also resulted in some 
overlapping and duplication of functions and avoidable waste of efforts and resources. 
Besides, there was also a tendency on the part of statistical units located in different 
Ministries to function in water-tight compartments without following any uniform 
pattern or procedure and without mutual consultation in their activities. All this 
pointed to the urgent need for a central coordinating body to organise the statistical 
system of the country, from an all-India perspective and to function as a central 
focal agency in statistical matters for national and international requirements. 

1.2. It was in this context that the concept of the OSO took shape in the 
minds of the authorities of the Government of India. In 1946 an inter-departmental 
committee on ofS.cial statistics set up by the Government of India under the chairman¬ 
ship of the Economic Adviser had recommended the setting up of a Central Statistical 
Office as a coordinating machinery in statistical matters. Subsequently in 1948 
the Standing Committee of Departmental Statisticians was also set up with Professor 
P. C. Mahalanobis as Chairman mainly for the purpose of exploratory and preparatory 
Work in connection with the proposal to set up a permanent machinery for statistical 
coordination. 
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1.3. A joint meeting of the Standing Committees of Departmental Econo¬ 
mists and Statisticians held on 10 January, 1949 recommended the formation of a 
Central Statistical OfB.ce in the Cabinet Secretariat. The Government of India 
accepted generally this recommendation, but to start with decided to setup a Statistical 
Unit attached to the Cabinet Secretariat which would function in an advisory capacity 
and would form the nucleus of the Central Statistical Organisation proposed to be 
set up for the purpose of coordination of statistical activities of the different Ministries 
of the Government of India and the State Governments and for promotion of statis¬ 
tical standards. Professor P. C. Mahalanobis was appointed Statistical Adviser to 
the Cabinet on 28 January, 1949 and was placed in charge of the Unit which started 
functioning from that day. Initially, for more than two years, the Central Statistical 
Unit was entirely staffed from and run by the Indian Statistical Institute. 

1.4. In February 1951, the work relating to statistical co-ordination and 
statistical publications of a general nature which until then was being done in the 
Office of the Economic Adviser to the Government of India in the then Ministry of 
Commerce, was transferred to the Cabinet Secretariat along with a Statistician and 
his staff. The Central Statistical Organisation was set up in May, 1951 as an Attached 
Office of the Cabinet Secretariat and the Central Statistical Unit and the Office of 
the Statistician in the Cabinet Secretariat were amalgamated with this Organisation. 
The Administrative InteUigenoe Unit in the Ministry of Commerce, primary functions 
of which Avere pictorial and graphical illustration of the behaviour of statistical series 
collected from various Departments was also transferred to the Central Statistical 
Organisation. 

1.6. Ever since its inception the CSO has been steadily growing in stature 
and importance and to-day occupies a preeminent position in the statistical system 
of India. Looking back on its origin and growth over the years, there is little doubt 
that the CSO will always OAve a deep debt of gratitude to Professor P. 0. Mahalanobis 
not only for his pioneering efforts to bring it into esdstence, but also for the sustained, 
almost parental, interest he has taken in its growth during the past twelve years 
of its existence. It is, therefore, in the fitness of things that on the occasion of 
his seventieth birthday we should not only acknowledge our deep sense of gratitude 
to him but also dwell at some length on the growth of the CSO and its role in the 
statistical system of India to-day. As an old worker of the Indian Statistical Institute 
during some of its formative years (1936-44) it is indeed a matter of great personal 
joy to me to undertake this task. 

2. Evolution of the growth and functions of the 
Central Statistical Organisation 

2.1. To begin with, the following functions were assigned to the CSO: (i) to 
coordinate the statistical work of the Ministries and of other Government agencies, 
with a vieAV to eliminating and preventing unnecessary duplication and reducing 
the overall cost to a minimum; (ii) to advise the Ministries and other Government 
agencies on statistical matters and to arrange inter-departmental discussions on 
statistical matters; (Hi) to develop definitions and standards for improving national 
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and international comparability; and to give continuing attention to the improvement 
of the quality of informations required by Government; {iv) to undertake special 
work as and when it arises, whether it be at the request of the Central Government 
Ministries or of the State Governments, including provision of facilities for training 
of statistical officers in day-to-day statistical work; (d) to prepare and pubUsh the 
Annual Statistical Abstract, the Monthly Abstract of Statistics, the Wcelcly Bulletin of 
Statistics and other statistical publications; (vi) to keep continuous touch with national 
organisations in other countries of the world in the context of the latest develop¬ 
ments in methodology as well as organisation; (vii) to serve as the channel of commu¬ 
nication with the United Nations Statistical Ofllce, both with regard to the observance 
of international conventions relating to economic statistics and provision of data 
required for the regular publications and for various ad hoc purposes; and (viii) to 
represent graphically current statistics with a view to throwing light on the developing 
economic situation. 

2.2. Soon after the setting up of the OSO the Standing Committee of Depart¬ 
mental Statisticians at its meeting held in September, 1951 drew attention to the 
importance of maintaining close liaison between the Centre and the States in statistical 
matters, and in this connection, suggested that a Conference of Central and State 
Statisticians should be held periodically. Accordingly the first conference of Central 
and State Statisticians was convened by the CSO in December, 1961. Since then, 
the conference has become an annual feature and the secretariat assistance rendered 
in this connection has become one of the important functions of the CSO. After 
the creation of the Department of Statistics in 1961, this conference has been redesig¬ 
nated as the Central Technical Advisory Council on Statistics. 

2.3. Another important stage in the evolution of the CSO took place in 
June, 1964 when, in accordance with the recommendations of the National Income 
Committee, the National Income Unit which was till then functioning under the 
Ministry of Finance was transferred to the CSO. The work concerning National 
Income has since become one of the major activities of the CSO. 

2.4. A further expansion in the activities of the CSO took place in September, 
1964 when tho Planning Commission decided that a Planning Cell should be organised 
in the OSO to deal with statistical work relating to Planning and that this Cell shoidd 
work in close collaboration with the Planning Commission, the Central Mmistries 

and the Operational Research Unit of the Indian Statistical Institute. 

2.6. Another significant step in the growth of the CSO was the creation in 
January 1966 of a Population Unit with the foUowing functions; (i) improvement 
of standardisation of concepts and definitions used in connection with the population 
censuses and other related enquiries in India; and population projections, (ii) secretariat 
work connected with the Standing Committee on Coordination of Population and 
Vital Statistics, (ui) examination of schemes and enquiries relating to population 
that are referred to the CSO for technical advice from time to time, {iv) preparation 
Qf briefs and memoranda on census, vital statistics and demographic studies in India 
for national and international conferences, inter-departmental discussions etc. 
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2.0. In July, 1967 the Directorate of Industrial Statistics, Calcutta was 
transferred from the Ministry of Commerce and Industry to the Cabinet Secretariat. 
The Directorate’s functions at that time were (i) to guide and coordinate the coriduot 
of Censuses of Manufacturing Industries in various States, and tabulate, consolidate 
and publish the data so collected, (ii) to collect monthly statistics of production of 
selected industries of India and to publish them, and (Hi) to compute the monthly 
index of industrial production in India. Subsequently the Directorate of Industrial 
Statistics was merged with the CSO in 1960 and has come to be known as the Industrial 
Statistics Wing of the CSO located in Calcutta. 

2.7. Consequent on the transfer of the Directorate of National Sample Survey 
(NSS) from the Ministry of Finance to the Cabinet Secretariat in 1957 the Central 
Statistical Organisation also became the focal point in regard to the coordination 
and laying down of the programmes for various rounds of the NSS and exchange 
of information about sample surveys carried out throughout the country. 

2.8. In November, 1968 the post of Direotor, CSO, was created for the first 
time and was held by Shri P. C. Mathew, I.C.S. till 1 December, 1962. Under his 
able stewardship during the past four years the organisation grew much in strength 
and vigour. To begin with, he also held simultaneously the post of Joint Secretary 
in the Cabinet Secretariat and later that of Additional Secretary in the new 
Department of Statistics set up in April, 1961. 

2.9. In order to improve the statistical apparatus in the country with a 
view to ensuring that scientific and uniform methods of collection of statistical data 
are employed by the various agencies under the Central and State Governments, the 
Government of India decided that it was necessary to have a Central Statistical 
Coordinating Organisation with adequate authority to consider statistical matters; 
to advise and issue general directions regarding the setting up of standards and norms 
and methods of coUeotion to all the Ministries, Departments of the Government of 
India and the State Governments; and to deal with references from the Ministries 
and State Governments on such questions. Accordingly, the Department of Statistics 
was created in the Cabinet Secretariat in April, 1961. 

2.10. The Department of Statistics has an advisory body consisting of 
statistical experts drawn from the various Ministries of the Government of India 
and from the States as well. This body is designated as the Central Technical Advisory 
Council on Statistics which is to meet at least once a year. In addition, the Depart¬ 
ment is also assisted by a Standing Advisory Committee which is a more compact 
body meant to meet at more frequent intervals than the Technical Advisory Council. 

2.11. Till 11 October 1960, the Central Statistical Organisation functioned 
as an attached office of the Cabinet Secretariat. The Secretariat Wing of the Cabinet 
Secretariat dealing with statistics was located at Rashtrapati Bhavan while the CSO 
was located in Yojana Bhavan. Since both the offices of the then Joint Secretary, 
Cabinet Secretariat as inoharge of Statistics Wing and the Director, CSO were held 
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by Sliri P. 0. Mathew, as a measure of administrative improvement, it was decided 
to merge the Secretariat Wing dealing with Statistics in the Cabinet Secretariat with 
the CSO with eflEeot from 12 October, 1960 to function as a composite set up with 
location in Yojana Bhavan. This was decided upon as a measure of streamlining 
the administration and to speed up the work by cutting out avoidable duplication. 
Even after the constitution of a separate Department of Statistics in the' Cabinet 
Secretariat with effect from 17 April 1961, the composite character of the Organisa¬ 
tion has continued to be retained. 


2.12. Mention may also be made here of the constitution of an expert commi¬ 
ttee in September 1960 by the Planning Commission under the chairmanship of 
Professor P. 0. Mahalanobis with Shri P. C. Mathew, Director, OSO as Member- 
Secretary to review changes in the levels of living during the First and Second Five 
Year Plan periods and to enquire into recent trends in the distribution of income 
and wealth. It was also decided that the secretariat function of the above Committee 
should be performed by the OSO. 


2.13. More recently in the context of the national emergency created by 
the Chinese aggression on our borders the Government of India decided to invest 
the CSO with the responsibility, of studying the price trends of various commodities 
and for this purpose a Prices Urut has been set up. 


2.14. To sum up, the present functions of the CSO may be listed under 
the following heads; (1) coordination of statistical work in the States and Union 
Territories, (2) coordination of statistical work and advice to Central Ministries in 
respect of (a) labour, employment and allied statistics, (6) agricultural statistics, 
(c) sample surveys, (d) population and demographic studies, (3) industrial, trade and 
shipping stati.stics, (4) national income estimation and public finance statisticsi 
(5) statistical work relating to planning (6) in-service training of statistical personnel, 
(7) councils, committees and working groups, (8) statistical publications and graphical 
presentation of statistical information, (9) liaison with the United Nations Statistical 
Office and supply of data to international agencies and to official and non-official 
bodies in India and abroad. The - above items of work are at, preseht handled by. 
the ten Divisions of the 'CSO mentioned below: 

. - I • - ' ' 

(1) State Statistics Division;(2> Labour Statistics Division;' {3> Popnlai 
tion Division; (4) Industry, Trade and Shipping Statistics Divisiem •' (6) ’Sampling 

and Agricultural Statistics Division;- (0) National Inopme Division; (71 Planning 
Division; (8) Training Division; ( 9 ) Statistical Intelhgence Division-, .(16).Indus¬ 
trial Statistics Wing, Caloutta. , _ ; . - . . . — . 

27 
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3. Brief dbsobiptioit of the aotivitibs of individvajj divtsiohs of 
THE Ceetraii Statistioai. Obgaeisatioe 

A brief description of the activity of each of the above Divisions is given in 
the succeeding paragraphs. 

3.1. State statistics division. Ever since its inception the Central Statistical 
Organistion has been making continuous efforts to coordinate the statistical activities 
in the States and to give necessary advice and assistance to the State Governments 
from time to time. Accordingly the State Governments were encouraged to set up and 
develop Statistical Bureaus in each of them with a view to facihtate the coordination 
of statistical activities in the States and to serve as liaison between the CSO and the 
State Statistical Departments. As a result, the Statistical Bureaus now exist in all 
the States and Union Territories of India and the vast majority of the 300 odd districts 
of India has a district statistical ofSce. The development of statistical machinery 
in the States was further facilitated by the inclusion of statistical sohemes in the 
State Plans during the Second and Third Plan periods and by extending Central 
financial assistance for the above schemes. A Working Group on ‘Statistics’ was 
formed by the Planmng Commission of which CSO was the convener, to examine the 
statistical schemes of the States included in the Plans and to make suitable recom¬ 
mendations. The CSO has been convening this Working Group meetings each year 
and keeping a continuous watch on the progress of the statistical schemes during 
implementation by the States. As a result the statistical machinery in the States 
has expanded considerably in recent years. 

Another important landmark in the coordination of statistical activities of 
the States and Centre was reached, as already mentioned, through the annual confer¬ 
ences of Central and State Statisticians which has been convened by the CSO since 
1961. The conference has served as a useful forum for the statisticians of the Centre 
and the States for discussing important statistical problems of mutual interest and 
making suitable recommendations with a view to evolve an integrated statistical 
system in the country. Beginning with its tenth session held in December, 1961, 
this conference has, as already mentioned, been redesignated as the Central Technical 
Advisory Council on Statistics. 

3.2. Labour statistics division. This Division deals with problems of labour 
and employment statistics referred to the CSO by the Ministry of Labour and Employ¬ 
ment and other Central and State agencies from time to time, and renders necessary 
advice. Mention may be made of some of the more important items of work com¬ 
pleted in recent years, (i) The family budget surveys in industrial centres and 
preparation of consumer price index numbers were examined and coordinated through 
the Technical Advisory Committee of Cost of Living Index Numbers, (ii) A brochure 
on Survey of Labour Force and Employment and Unemployment was prepared in 
consultation with the Indian Statistical Institute and concerned Central and State 
agencies, in order to promote uniformity in concepts, definitions and other related 
matters concerning survey of labour force and employment and unemployment under¬ 
taken by various agencies from time to time. {Hi) A standard industrial classification 



0.8.0. AjSTD INDIAN STATISTICAL SYSTEM 


211 


was prepared in consultation with the Indian Statistical Institute and Central agencies 
with a view to bring about uniformity, in the classification followed by the various 
organisations in this regard, (iv) A draft standard occupational classification was 
prepared in the light of comments received from the International Labour Organisation 
and the United Nations Statistical Office. 

3.3. Population dimsion. This Division was set up in 1966 to act as secre¬ 
tariat for the Standing Committee to coordinate population and vital statistics and 
to give continuing attention to the improvement of health, population and vital 
statistics. Subsequently in 1960-61 the Standing Committee was enlarged and 
reconstituted as the National Council of Population under the Chairmanship of the 
Home Minister, with Professor P. 0. Mahalanobis and the Minister for Health as 
Vice-Chairmen. Simultaneoudy the CSO has been giving technical advice to con¬ 
cerned agencies on important problems relating to population and demographic 
studies. 


3.4-. Industry, trade and shipping statistics division. Ever since the transfer 
of the Directorate of Industrial Statistics from the Ministry of Commerce and Industry 
to the Cabinet Secretariat in 1967, the OSO has been responsible for the collection 
and publication of statistics concerning this important field. The Industrial Statistics 
Wing of the CSO, situated at Calcutta has been responsible for the annual survey 
of industries, the monthly statistics of the production of selected industries in India, 
and the computation of the monthly index of industrial production in India. The 
work relating to collection and compilation of shipping statistics was transferred 
to the CSO at the instance of the Ministry of Transport and Communications m 
November 1959. Accordingly the OSO took up the compilation of dead weight 
cargo statistics in accordance with the recommendations of the Master Committee. 
The work was subsequently transferred to the Ministry of Commerce and Industry 
in 1902, More recently the OSO initiated a proposal to conduct a survey of distri¬ 
butive trade in India and examined the proposal for a biannual survey of small 
establishments. This Division also handles the work of the Standing Committee on 
Business Machines Installations including untfi recently the price fixation of HoUenth 
punched cards for Government users. 


3 8 Sampling and agricvdVwal statistics division. The CSO has the overall 
responsibility for items of work to be taken up by the Directorate (or Pield Wing) 
of the National Sample Survey as also the details of work concerning design, programme 
of tabulation, and of reports undertaken by the Indian Statistical Institute, whic 
for these purposes is known as the Technical Wing of the NSS. In fulfilling some of 
these responsibilities the CSO is assisted by the NSS Programme Advisory Committee 
which meets normally twice a year. The CSO also exammes and 
on the draft reports of the NSS. prepared by the Indian Statistical Instdute before 
, clearance is given by the Government of India for their publication. Further the 
CSO advises Central Ministries and State Governments on important problems o 
sample surveys and their draft reports from time to time. It also issues an annual 
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publication called “Sample Surveys of Current Interest” based on material collected 
from Central Ministries and State Governments. 

3.6. National income division. Ever since the transfer of the work relating 
to national income from the Ministry of Finance in 1954 the CSO has been responsible 
for compilation of the annual estimates of national income. Accordingly an Annual 
White Paper on National Income with the base 1048-49 has been brought out regularly, 
in addition, the CSO has also brought out the quick estimates of national income, 
and also projections of national income to assist the Planning Commission in the 
preparation of the Five Year Plans. 

The estimates of national income which are published annually by the CSO 
were based on the concepts, methodology and source materials used by the National 
Income Committee in 1964. Since most of these source materials had undergone 
considerable changes, the CSO took up the reappraisal of the methodology of national 
income estimation, and as a result, revised estimates of national income for 1065-66 
to 1959-00 at current and at 1958-69 prices were prepared. A consolidated report 
has also been published at the suggestion of the Planning Commission containing 
proposals for a revised series of national income estimates for 1066-56 to 1069-60. 
The CSO has in recent years also initiated action in regard to preparation of State 
income estimates in consultation with the State Statistical Bureaus. 

Along with the national income work, the CSO has lately undertaken, studies 
relating to flow of funds, and prepared estimates of the capital formation in the 
Indian Union at current and at 1968-69 prices for the period 1948-49 to 1960-61. 

3.7. Planning division. The CSO maintains a close liaison with the Planning 
Commission in regard to the statistical work relating to Planning. The Planning 
Divison of the CSO acts as the Statistics and Surveys Division of the Planning Com¬ 
mission with the Director CSO functioning as ex-officio Head of the latter Division 
under the over-aU guidance of Professor P. C. Mahalanobis who is Member-in-oharge 
of Perspective Planning, Statistics and more recently of Soientifio Research in the 
Commission. Since its inception in 1955 the Planning Division has taken up a number 
of studies. Mention may be made of the growth models, depicting regional pattern and 
growth; estimates of parameter of two to four ,sector’s model, better known interna¬ 
tionally as the Mahalanobis 2/4 model, on the basis of empirical data; preparation of 
brochure on progress of selected'pfojebts during the Second Plan period; brochure on 
basic statistics relating to Indian economy; brochure on development schemes, itemisa- 
tion and unit specification of physical targets; preparation of long term demand 
projections for important products like steel, cement, electricity and timber; changes 
in the distribution of income and levels of consumption; labour productivity in major 
census-of-inanufacturing industries; a pilot study for improving statistics relating 
to import licence; studies on investment in building activities in private urban sector 
etc. The CSO also prepared progress reports on 40 selected plan projects; a study 
on the relationship between the capital, output, employment in selected manufactur¬ 
ing industries, a study of the investment in factories, a check list of cost estimates 
of new projects to be undertaken in manufacturing industries, mining etc. 
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3.8. Training division. In the context of the increasing need for qualified 
statistical personnel in the country and to make good the prevailing shortage, the OSO 
undertook the responsibility to organise various training courses in official statistics 
from year to year. The programme of training has been dravm up so as to cover 
all the important subject fields in official statistics viz. statistical organisation, popula¬ 
tion, agriculture, commerce, industry, labour, finance, transport, education, health, 
national income, planning etc. Following are the types of training courses which 
are at present conducted by the OSO: 


{i) Senior Statistical Officers’ Training Course: which is meant for officers 
already employed in the Central Ministries and State Governments. This course 
is organised for a period of seven weeks and consists of two parts, viz. the general 
part extending over a period of four weeks and specialised part covering a period 
of three weeks, (ii) Statistical Offloers* Training Course: This course which is 
intended for junior officers of the Government is conducted in collaboration with 
the Indian Statistical Institute and has a duration of nine months split up into three 
parts. {Hi) Training course for the students of International Statistical Education 
Centre, Calcutta; This is a course conducted in collaboration with the Indian Statistical 
Institute and is for a period of six weeks, with the object of affording training in 
official statistics to nationals belonging to some of the Asian countries, {iv) Evening 
course in Statistics: This is a one year course organised by the Indian Statistical 
Institute in collaboration with the CSC for teaching in theoretical and official statistics 
and is meant for Government employees and others in New Delhi who have had no 
previous training in statistics and who desire to get qualified in statistics. Recently 
this course has been supplemented by an advanced course for six months for those 
possessing a master’s degree in mathematics, {v) On the job-training and short 
ad hoc training courses: In addition to the above, the OSO has also been arranging 
on-the-job training to individual officers of State Governments, usually for a period 
of six months at a time, to work on certain specific problems of current interest. 
Short ad hoc training courses have also been arranged for officers of the State Govern¬ 
ments by the CSO from time to time, in order to give practical training and guidance 
to these officers in some particular field of official statistics. 


3.9. Statistical inteUigence division. As a central coorffinating office, the 
CSO is responsible for bringing out a number of statistical publications of ^arying 
periodicity giving an all-India picture of available statistics m various fidds. A 
separate Division of the CSO is looking after this work. In addition, this Dmsmn 
also maintains a Graphical Unit in which all important current statistical data having 
a bearing on the aU-India economy and social life, are presented in the form of graphs 
charts and other pictorial media. Besides, the CSO has been the mam channel of 
communication in statistical matters between the Government of India and various 
international agencies such as the United Nations Statistical Office, the International 
Statistical Institute, the ECAPE etc., and various official and non-official agencies 
in India. Statistical data has been suppHed by the CSO to the above agencies on 

a regular as well as ad hoc basis. 
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The statistical publictiona issubd by the CSO are as follows ; (1) Annual 
Statistical Abstract, (2) Statistical Handbook of the Indian Union, (3) Monthly 
Abstract of Statistics, (4) Weekly supplement to the Monthly Abstract of Statistics 
(published as a bilingual edition in English and Hindi), (6) Census of Manufacturing 
Industries, (6) Monthly Statistics of the Production of Selected Industries, (7) Annual 
White paper on National Income, (8) Annual Report of the Proceedings of the 
Conference of Central and State Statisticians, recently renamed Central Technical 
Advisory Council on Statistics, (9) Annual Report of the Activities of CSO, (10) Sta¬ 
tistical System in India, (11) Indian Official Statistical Directory, (12) Sample 
Surveys of Current Interest, (13) Brochure on Progress of Selected Plan Projects, 
(14) Brochure on Basic Statistics relating to Indian Economy. 

In addition to the above the CSO also brings out reports of various worldng 
groups and committees and a number of ad hoc technical papers containing results 
of special studies made in the various Divisions. Some of these papers have been 
published as special articles in the Monthly Abstract of Statistics. 

Some of the more important items of statistical data supplied to international 
agencies are the following: (i) Monthly data for United Nations Monthly Bulletin 
of Statistics, {ii) monthly data to the ECAEE secretariat, (m) quarterly data for 
United Nations Bulletin of Commodity Trade Statistics, [iv) quaterly data on index 
number of industrial and mineral production, (v) annual data for United Nations 
Statistical Year Book, {vi) annual data for United Nations Demographic Year Book 
etc. 

3.10. Industrial statistics wing, Calcutta. As already mentioned in an 
earlier paragraph the Industrial Statistics Wing is mainly responsible for the following 
functions: 

(i) To plan and coordinate the Annual Survey of Industries under the 
provision of the Collection of Statistics Act 1953 and rules made thereunder, and to 
tabulate results thereof, 

{li) to colleet statistics of monthly production of selected industries in 
India and publish them, 

(*■*■) to compute the monthly index of industrial production in India. 

From 1969 onwards an integrated scheme designated the Annual Survey 
of Industries (ASI) has been introduced for the collection of basic industrial data, 
by combining the Census of Manufacturing Industries (CMI) and the Sample Survey 
of Manufacturing Industries (8SMI) on a statutory basis under the Collection of 
Statistics Act 1953. Under this scheme factories employing 60 or more workers with 
the aid of power and 100 or more workers without the add of power were covered on a 
complete basis and the remaining factories employing 10 to 49 workers with the aid 
of power and 20 to 99 workers without the aid of power on sampling basis. The 
schedules canvassed, however, are the same both for the census and the sample 
sector. The schedule is revised to the extent feasible from time to time according tp 



C.S.O. AND INDIAN STATISTICAL SYSTEM 216 

ourrent needs of the users and in the light of difficulties experienced by the held staff. 
From 1961 the schedule has been elaborated to include more detailed labour 
and employment data. 

The Monthly Statistics of the Droduotion of Selected Industries, consists of 
production statistics of major industries in India on State-wise and industry-wise 
basis and also gives information in respect of installed capacity and stocks of different 
industries classihed according to the International Standard Industries Classification 
of economic activity. Efforts are being made continuously to expand the scope 
and coverage of the industries from time to time in this publication. 

The present Index of Industrial Production covers 201 industries with 1956 
as base. In the matter of making it more broad-based and representative of the 
changing pattern of the industrial structure of the country, the present index repre¬ 
sents a significant revision of the original index which covered only 88 industries 
and had 1961 as base. 

3.11. International conferences and delegations abroad. Some of the officers 
of the CSO were deputed to represent the Government of India at various inter¬ 
national statistical conferences held in India and abroad. To mention a few of them; 

(i) sessions of the U.N. Statistical Oommission, (ii) sessions of the International Sta¬ 
tistical Institute, {Hi) conference of Briti^ Oommonwealth Statisticians, {iv) confer¬ 
ence of Asian Statisticians, (v) tegional conference on research in national income 
and wealth for South-east Asia etc. India has been a-member of the U.N. Statistical 
Commission from its inception in 1046 and Professor Mahalanobis had been Govern¬ 
ment of India’s representative on that Commission throughout. He was Chairman 
of this Commission during 1964-68 and, before this. Chairman of the Sampling Sub¬ 
commission of th U.N. which did pioneering work in promoting the use of samphng 
techniques in various member countries. 

3.12. Councils, committees and working grmps. In the performance of its 
functions listed above, the CSO has been assisted by a number of councils, committees, 
working groups etc. from time to time. Mention may be made of the following: 
(1) Central Technical Advisory Council on Statistics formerly known as the Confer¬ 
ence of Central and State Statisticians. (2) Standing Advisory Committee for the 
Department of Statistics. (3) National Sample Smwey Propamme Advisory Commit¬ 
tee (4) Committee on income distribution and levels of living, (6) Technical Advisory 
Committee on Cost of Living Index Numbers, (6) Standing Committee on Planning 
Statistics, (7) Working Group on Development Statistics, (8) Standing Committee 
on Training (9) Conference of Beseaioh in National Income, (10) Advisory 

Committee on National Income, (11) Working Group on Flow of Funds accounts, 
(12) Standing Committee for Coordination of Business Machine InstaUations, (13) Com¬ 
mittee on Inter-Industry Studies, (14) Committee onimrovement of Labour Statistics, 
(16) Wholesale Prices Index Revision Committee, (16) Working Group on Import 
Licence Statistics, (17) Working Group on Distributive Trade. 
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4, Location and teohnioal pbksonnbl op the 
Central Statishoai Organisation 

The Department of Statistics and the main ofBoe of the CSO are located 
along with the Planning Commission in Yojana Bhavan, Parliament Street, New DelM 
whereas the Industrial Statistics Wing of the CSO is located at Calcutta. 
office of the CSO is manned by one Director, three Joint Directors, one Officer 
on Special Duty, two Deputy Directors, twelve Assistant Directors and twentyfour 
Research Officers with necessary complement of non-gaaetted technical staff. The 
Office of the Industrial Statistics Wing, Calcutta consists of one Joint Director, one 
Deputy Du’ector, one Assistant Director and five Research Officers besides the neces 
sary non-gazetted technical staff. The present Director of the CSO has also been 
designated ex-officio Joint Secretary in the Department of Statistics of the Cabinet 
Secretariat. 


6. The Indian statistical service 

Before concluding this article, I should mention the decision of the Govern¬ 
ment of India to constitute the Indian Statistical Service as per notification dated 
1 November, 1901 in the Gazette of India. Professor Mahalanobis had played a 
significant part in this decision of the Government, My predecessor Shri P. C. Mathew 
brought to bear on this problem his administrative abilities and drive which acted 
as a catalytic agent in the formation of this service alongside a parallel Indian Eco¬ 
nomic Service. All the spade work necessary for the initial constitution of the service 
has been completed. The constitution of this service will mark a significant step 
in the building of an esprit de corps among the statistical personnel of the Central 
Government which is a consummation devoutly to be wished. 





THE STRATEGY OF INDIAN PLANNING 


By I. G. PATEL 

Ministry of Finance, Government of India, New Delhi 
1. Inteodttotion 

1.1. Any society which aims at economic progress must strive for an increase 
in the rate of saving and investment, a widespread|diffaBion of technical alrinH among 
its people and a framework of leadership that permits a reasonable degree of coherence 
in its efforts. These and many other aspects of national endeavour which are a 
necessary and integral part of the process of development cannot nevertheless be 
dignified to the status of a “strategy.” For strategy implies essentially a deliberate 
choice—a choice of the point and timing and manner of attack on the problem at hand. 

1.2, It is generally assumed that Indian pl anning , at any rate since the 
publication of Professor Mahalanohis’s plan-frame in 1965, is based on a specific strategy. 
What precisely is this strategy of Indian planning? What is the particular element 
of choice that it embodies? What are the underlying assumptions that impart 
rationality to the choice? And if these assumptions are not satisfied in Indian condi¬ 
tions, is it possible to evolve an alternative strategy? Some of these questions are 
discussed in the present note in the hope that it might help clarify issues of significance 
in future planning. 


2. The stbatbot 

2.1. Perhaps the most frequently encountered description of the strategy 
of Indian planning is that it seeks to lay particular emphasis on “heavy” or “basic” 
or “producer goods” or “capital goods” or “machine building” industries. The 
reason for this emphasis most generally given is that it quickens the pace of capital 
formation. 

2.2. An industry may be considered “heavy” either because its product 
is not light or because it requires heavy investment per unit of output. But we 
cannot assign any overriding economic significance to industries simply in terms of 
criteria such as the weight of their product or the scale of investment they caU for. 
At best, if the industries we seek to emphasise happen to be “heavy,” by and large, 
the term might help in conjuring up the right image. Similarly, industries or facilities 
which form the “basis” for the growth of other industries derive their significance 
from these “other” industries and it does not advance matters much in determining 
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priorities to say that the “base” must come before the “superstructure.” The priority 
or the emphasis must be in terms of the final products, although it goes without saying 
that whatever is essential for the production of the particular final products—be it 
power or transport or skilled labour or steel or other materials—must be produced 
in the right proportion and at the right time. 

2.3. The same consideration applies to singling out “producer goods” 
industries for special emphasis. In common economic usage, “producer goods” are 
distinguished from final goods in the sense that unlike the latter which are directly 
consumed or invested, the former are necessary for the production of final goods. 
Needless to say, things overlap; what is directly consumed or invested may also in 
part be used for producing consumer goods and investment goods. But one cannot 
assign a priority to producer goods par se any more than one can do so in respect 
of basic facilities such as power or transport. 

2.4. The question is not one simply of semantics, as failure to distinguish 
clearly between that which is sought to be emphasised and what is essentially a means 
to that which is desired makes for shortcomings in policy. Thus the emphasis simply 
on steel may well obscure the fact that production of steel for the manufacture of 
motor cars (rather than for the fabrication of machines) might in fact be a negation 
of the basic strategy. 

2.6. In terms of final goods, then, one can speak of emphasis on investment 
goods as distinguished from consumer goods—and going a step further, on those 
investment goods which are intended for augmenting the capacity of the investment 
goods industries themselves. Assuming for a moment that the Indian strategy of 
economic development consists of growing emphasis on the machine-building industry 
(with a growing proportion of the machines devoted to the investment goods 
industries), what would be the rationale of such a strategy ? 


3. Rationale in a closed economy 

3.1, In a closed economy, a relatively greater emphasis on investment goods 
as distinguished from consumer goods is synonymous with a higher ratio of saving 
and investment in total national income; and if the output of investment goods is 
directed towards the investment goods industries themselves, the ratio of savings 
and investment to income would also rise at a faster rate than would be otherwise 
possible. In the extreme case, if all increments in output are in the nature of invest¬ 
ment goods and all additional investment goods are reserved for the investment 
goods industries, barring what may be required to maintain the output of consumer 
goods, the transition from a low ratio of savings and investment to national income 
(say 6%) to the desired rate (say 20%) would be reached sooner than would otherwise 
be the case. If a rate of investment of 20% is deemed sufficient to yield the desired 
rate of growth of output as a whole (say 6 to 6%), the process or strategy may be 
reversed thereafter in the sense that the total output of investment goods may then 
be distributed between the consumer goods industries and the investment goods 
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industries in ■whatever proportion that would be required to enable oonsumer goods 
output and investment goods output to grow at the same rate—keeping the ratio 
of both consumption and investment in national income more or less constant (say 
80% and 20% respectively). 

3.2. If oonsumer goods and investment goods industries (each taken together 
■with their respective constellation of producer goods, basic facilities and the like) 
require the same amount of capital per unit of output, the total production of invest- 
ment goods ■will need to be distributed between consumer goods industries and invest¬ 
ment goods industries in the same proportion as is desired between consumption 
and investment (80 : 20). If, as is more likely, the investment goods are more capital- 
intensive, the investment goods industries would claim that much higher share in 
the allocation of investment goods (say 40% leaving 60% for the oonsumer goods 
industries). 

3.3. The basic strategy we are considering and its rationale in a closed 
economy may be described, therefore, as follows. If a minim'um growth rate of 
say, 6 percent per annum is desired, it would require a ratio of investment to income 
of, say, 20%. To maintain this rate of investment and this rate of growth would 
require a certain distribution of investment goods output between oonsumer goods 
and investment goods industries (say, 60 ; 40). The higher the proportion of invest¬ 
ment goods output that is reserved for the investment goods industries, the sooner 
would the desired ratio of investment be reached. The gro^wth in consumption 
(i.e, the output of oonsumer goods) would necessarily be smaller in the meanwhile 
—and perhaps the growth in output as a whole as well if the capital requirements 
of the investment goods industries are larger per unit of output than those for oonsumer 
goods industries. But the loss in consumption or in output as a whole would be 
made good over a time, as the day when the desired rate of increase in over-all output 
(and in each constituent thereof) would begin to materialise, would come sooner. 
If the need to permit a certain increase in consumption—say at least to match the 
growth in population—^limits the extent to which this strategy can be followed, there 
is, nevertheless, no escape from raising the ratio of investment goods going to the 
investment goods industries to a certain level, however gradually. This level is 
the one that should obtain when the desired ratio of investment in national income 
is reached and has to be maintaiaed. 

3.4. In short, given the assumption of a closed economy and given the 
technical relations between investment and output in different industries, there is a 
structure of production that is implicit in the objective of a desired rate of gro^wth. 
The sooner this structure begins to be approximated, the sooner will the desired rate 
of growth be achieved. But the pace at which the structure can be approached 
will be a function of—and indeed be synonymous ■with—^how fast the rate of saving 
(and investment) can be stepped up; and a faster pace of approaching what may be 
called the balanced structure of production might necessitate not only a quicker 
step-up in the rate of saving but also an acceptance of a lower rate of growth in the 
meanwhile. 
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i. As OPEN ECONOMY 

4.1. The case for investraent goods industries in India, however, cannot 
be made to rest on the identity between investment and the output of investment 
goods which must prevail in a closed economy. Should not the fact that it is possible 
for India to take advantage of international di-vision of labour make any difference 
to the kind of strategy it might follow in its planning? 

4.2. If the ultimate objective is to attain a rate of investment bigb enough 
(20%) to permit a satisfactory rate of growth (5 to 6% per annum) in as short a 
time as possible, the structure of availabilities at India’s command—sooner or later— 
must be the same as would obtain under the structure of production in a closed 
economy to which we have already referred. The difference that the possibility 
of international trade makes would, therefore, be in putting the same basket of 
consumer goods, investment goods for consumer goods industries and investment 
goods for investment goods industries (with their concomitant producer goods) at 
the disposal of India on the basis of a structure of production that would or could 
be different from that in a closed economy. Given the possibility of international 
trade, India could concentrate on the production of goods in which she has a com¬ 
parative advantage and thereby achieve a somewhat higher rate of growth without 
having to forego that complex of availabilities which is pertinent to sustaining the 
tempo of further growth. International trade would thus be a liberating factor in 
the sense that it makes it possible to obtain that which is scarce in exchange for some- 
thing which is not so scarce. 

4.3. Two reasons might be given why, despite the consideration just men¬ 
tioned, It would still make sense to try and erect a structure of production as if 
India were a closed economy. It might be argued that a country like India must 
have the capacity to produce aU kinds of machines so that its growth would not be 
interrupted even when it is denied access to world markets for a time. An argument 
for autarky of this kind can lay little claim to rationality for it does not make much 
sense to determine one’s day-to-day behaviour on the basis of what might be required 
in an ultimate emergency; and if the case is one of relative self-sufficiency in some 
line as a measure of insurance, it is at least arguable that there should be less emphasis 
on self-sufficiency in the case of things like machinery which can be run down for 
a few years than in regard to materials and essential consumer goods which exhaust 
their usefulness over a shorter span of time. 

4.4. Alternatively, it might be argued that even if a realistic assessment 
of the possibility of international trade is made, the structure of production that 
would best assure the inevitable pattern of availabilities would not be materiaUy 
different from the structure of production that must prevail in a closed economy 
This may be for two reasons. First, the possibilities of increasing exports may be 
so limited that there is no escape from having to satisfy the bulk of the requirements 
of continuing development at a satisfactory pace from domestic production as dis¬ 
tinguished from imports. Alternatively, it may be that while possibilities of trade 
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are not inherently limited, they lie in the direction of a sufficiently broad-based 
structure of production which would correspond in broad outlines to the kind of 
structure that must prevail in a closed economy. In other words, the country’s 
resource base might dictate a diversified economy which produces something of 
practically everything even if at each stage it would find it profitable to export some 
items from each category of production in return for similar items of import. Which 
of these two assumptions would be vahd in India and what precisely are their implica¬ 
tions? Or could it be that India’s export possibilities are not only limited but are 
also to be found, such as they are, in the direction of an economy which is more or 
less fuUy diversified? 

4.6. It could, of course, be argued that the possibilities of enlarging India’s 
present exports are limited. The demand for tea or jute products around the world 
may not reasonably be expected to grow rapidly, whereas facilities for the manufac¬ 
ture of simple consumers’ goods like cotton textiles might become so generally available 
among aU countries that it would not be safe to rely on exports of such items for any 
length of time. It may also be that many of our present exports are particularly 
vulnerable in the face of growing protectionism or technical change abroad. The 
combination of all these factors could be shown to produce a strong presumption that, 
on the basis of the present range of exports, we would be faced with steadily adverse 
terms of trade or a slow rate of growth in the volume of exports — or both. 

4.6. But arguments of the kind just presented with reference to existing 
exports do not warrant the conclusion that export possibilities in general would also 
be limited. Nor can one readily take it for granted that there are insuperable factors 
which must necessarily limit the demand or the competitive position of all existing 
exports. If development is a matter of more and more investment and progressively 
improved techniques, it would stand to reason that there would be scope for investing 
the growing resources in a manner which would enlarge export possibilities. There 
are a large number of commodities—in all fields of production—for which inter¬ 
national demand would grow more than in others; and with ingenuity, demand could 
be created for many others. There is no reason to believe that a society which can 
successfully replace the imports of complicated products cannot nevertheless find 
export markets for a growing range of commodities if it sets out to do so. it 

is not as if the only category of goods in which international trade is growing is that 
of investment goods. Bruits, processed foodstuffs, ordinary hospitality to tourists, 
synthetic fibres, minerals, producer goods such as fertffizers or steel, bicycles, auto¬ 
mobiles and even cosmetics and handloom fabrics are items for which demand abroad 
will grow and can be stimulated. Whether conditions in world markets are such 
that the ratio of exports to national income must necessarily fall so that the ratio 
of imports to national income must also be brought down are ultimately semi-phil^o- 
phical questions to which precise answers are neither possible nor necessary. The 
important fact is that there are no inherent limitations to exports in a developing 
economy so that it would be both unnecessary and wasteful to try and erect a structure 
of production with an accent on self-sufficiency from the outset. 
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4.7. Even, if export possibilities are limited, what is the meaning of saying 
that this limitation must he overcome by trying to erect a self-sufficient economy? 
One may safely assume that whatever it is that limits exports will also limit the 
creation of a broad-based economic structure capable of delivering all the consumer 
goods, producer goods and investment goods necessary for rapid and continuing 
growth. More likely than not, lack of export opportunity or possibility will be only 
a reflection of the general lack of growth potential. And in any event, if export 
opportunities are limited, the attempt to press ahead with broad-based development 
will lead to balance of payments difficulties which can be overcome either by slowing 
down the rate of growth even when internal savings would be available or by relying 
on external capital. Even if external assistance is available, there would in practice 
be an understandable insistence on the part of both the giver and the receiver that 
the scope of such assistance be limited as far as possible. In other words, by the 
time a country comes to rely on external assistance to a significant extent, it would be 
called upon to exploit the possibiUties of exports even if these possibilities are limited 
and could be exploited only at a price—^i.e. by accepting leas favourable terms of 
trade. 


4.8. It might be argued that available resources should not be devoted to 
exploitation of export possibilities at less favourable terms of trade and should be 
devoted instead to activities which would ultimately save much more in imports 
(or earn much more by way of exports). But in practice, a strategy of this kind 
could be pursued with the help of external assistance only if there is considerable 
statesmanship and forbearance among the aid-giving countries. Even for the aid- 
receiving countries, it would require virtually an act of faith to forego even limited 
export possibilities in the present for the sake of much larger possibilities of 
import substitution (or of exports) at a later stage if external capital has to be paid 
back with interest. The wiser course, if export possibilities are really limited, would 
be not to rely on external capital and face the consequences thereof or to rely on 
external assistance only to the extent that it is available on terms which square 
with a realistic assessment of its future balance of payments. 

4.9. Yet another version of the hypothesis of inherent limitation on exports 
may be that there is a degree of uncertainty that attaches to export promotion which 
does not apply to import-substitution so that the latter must be given a margin of 
preference in planning. Exports might be shut off by the trade policies of others, 
whereas what is saved on imports is secure. This is, of course, one of those pro¬ 
positions which gain in validity the more widely they are accepted as axiomatic. 
But It cannot alter one’s view as to what would be more rational if it were possible. 

4.10. The alternative hypothesis, viz., that while export possibihties exist 
and could be created and exploited, they lie essentially in the direction of establishing 
a broad-based industrial and economic structure, certainly fits the facts about a large 
continental country like India which has a diversified resource base. Given the 
fact that India has abundant resources of iron ore, coal, and other minerals, there 
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is no reason why it oonld not, in time, be proficient in the manufacture of steel or 
engineering goods or machinery. Similarly, given its rich soil and low yields at 
present, it could add substantially to its output of many agricultural products; and 
the same would be true of a large variety of manufactured consumer goods. While 
India would export and import growing amounts of a large variety of goods, the 
general drift of the economy would be towards a well-diversified structure of produc¬ 
tion. 


4.11. But where exactly does the line of reasoning just outlined lead us 
in the matter of priorities in planning? Granted that agricultural output on a wide 
front can be increased, it does not follow that it should be increased in the direction 
of substituting for imports rather than of increasing exports. Granted that steel 
can be competitively produced, it does not foUow that exports of iron-ore should 
not be increased. And indeed, once steel begins to be produced in large quantity 
and efficiently, it does not follow that it should be better to employ the steel for pro¬ 
ducing machinery rather than exchange it directly for machinery. And when machines 
are produced (or indeed obtained by exchange), they may yield more if applied to 
consumer goods industries where export-potential (or indeed import-substitution) 
has reached a certain momentum rather than to developing import-substitution in 
new lines. At each stage of development, a choice will have to be made between 
consolidating and enlarging existing export opportunities and developing new export- 
potential, between consolidating and enlarging capacity for import substitution in 
existing lines and developing a similar capacity in new lines. The simple rule of 
going in for import-substitution all along the line cannot yield the best answer if 
only because it would spread the total effort too thinly. Nor can one claim any 
merit in merely minimising total imports over a period as there is no virtue in mini¬ 
mising imports if exports can be increased even more by not doing so. 

4.12. At best one can argue that if a country’s comparative advantage is 
likely to lie over a wide field and if some of these fields are such as to require a consider¬ 
able time for this advantage to be developed fully, it should take action well in 
advance to be able to exploit this advantage. But even advance action which looks 
to the future involves a choice—a choice, first between immediate gain and larger 
future gain and, again, a choice between advance action of one kind and another. 
By all means, Avithin limits, at each stage of development a country should try to 
keep a step ahead, so to speak, by investing in ventures that take time to fructify; 
but such ventures would be as much in the field of export-promotion as import-sub¬ 
stitution—as indeed in the field of basic facilities and services which would be necessary 
for both. The necessity to look ahead, therefore, does not by itself imply that a 
structure of production more akin to that in a closed economy will happen to be the 
most desirable if we do look ahead. And even if this is the case, it does not necessarily 
follow that the best approach to the final structure that is likely to emerge is by 
trying to skip stages all the time rather than by advancing in uneven but measured 
steps in different directions at different times. 
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4.13. Once we embark on the high seas of international exchange and discard 
the shelter of the hypothesis of limited export possibilities, we cannot seek anchor 
in simple rules like import-substitution all along the line or the development of 
machine-building capacity for the investment goods industries at the fastest possible 
pace. The simple world of a strategy drawn from the model of a closed economy 
must give place to measurement and assessment of costs and benefits over time with 
due allowance for at least the interest one has to pay on foreign debt for buying time. 
The broad outlines of policy may resemble somewhat the dictates of a simple strategy; 
but the differences may be just as vital if not more. In actual practice, Indian plan¬ 
ning today steers clear from excessive preoccupation with self-sufficiency as a result 
of the necessity to export more. But between these conflicting pulls, the actual course 
of the economy needs to be charted more precisely with reference to detailed assess¬ 
ment of available alternatives. 

4.14. Whatever the allocation of resources that might turn out to be most 
appropriate from time to time, the basic necessity of increasing savings and invest¬ 
ment and of enlarging technical skiUs and the organisational base would, of course, 
remain. But with these, we are back from the realm of strategy and choice to what 
is imperative and implicit in any plan of development. 


f 



SCIENCE AS A DIALECTICAL UNITY OF SYSTEM, 
METHOD. AND PRACTICE 

By T. D. PAVLOV 
Bulgarian Academy of Sciences 

I 

System, method, and practice are essential symptoms which enter into the 
composition of the concept of science. They do not exhaust the content of this concept 
but it does not exist without them. 

Practice, in the words of Goethe, “was in the beginning" when man, detaching 
himself from hie preceding anthropoid state, was in an uninterrupted and steadily 
complicating interaction with natural environment. Accumulating sensory, emotional, 
volitional, and intellectual experience in the interaction with natural environment 
and subsequently with social environment, man first worked out certain notions and 
ideas, and then categories and laws which, taken as a system, are a subjective {human) 
reverberation of the objectively and actually existing order or system of the natural and social, 
material objects and phenomena. 

At the same time, both natural and social realities have undergone changes 
and development in one form or another. The systems of notions, ideas, categories, 
and laws have followed this development. Otherwise they would be apt to lag behind 
it to such an extent as to be devoid of all cognitive and practical significance to man, 
taken both as a social creature by virtue of his very nature and as a separate individual 
or personality. 

The percepts, notions, ideas, categories, and laws of thinking are subject to 
change, though at the same time they preserve something in common which is intrinsic 
to every process and product of human cognition. 

It is self-evident that the changes and development of notions, ideas, categories, 
and laws take place in the thinking human head or, more precisely, in man’s conscious¬ 
ness which combines or ranges the elements of cognition into scientific systems. How¬ 
ever, the changes and development of the scientific systems do not take place in an 
arbitrary manner, following personal whims, but in accordance with the changes and 
development of objectively real natural and social objects and phenomena which, 
at the same time, preserve certain common aspects and in the long run preserve deep 
in themselves the universal essence of the world—its materiality —which Friedrich 
Engels designated as the unity of the world. 

If science does not reflect in a more or less adequate manner the objectively 
real natural and social things taken both in their natural system and in their further 
natural change and development, it would neither furnish objectively true loiowledge 
about the world, including knowledge about society and man, nor would it serve as the 
basis of analyzing, prognosticating, and consequently of a scientifically based change 
of the world by man, socially organized and acting in a scientific manner. 

29 
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It is not sufficient to realize that facts without theory and theory without faots 
do not make science. It is likewise not sufficient to differentiate between directively 
real facts and internally svhjective facta which are given to human knowledge only. 
The latter can also prove to be scientifically true, though only when they are confirmed 
by the objectively real faots which exist outside one’s consciousness and independent 
from it. When there is no such confirmation at hand they remain barely “internally 
subjective facts” which cannot serve for a scientific explanation of the world or for 
changing it in a progressively expedient manner. Many of the “facts” pertaining to 
the mythological, religious, and pathological human consciousness are nothing but 
faots in parentheses. That is why human science has always assessed them in a negative 
manner, while human practice has not been able to use them in moving a single grain 
of sand in the field of objective reality. 

Generalizing his practical experience, man was obliged to discover, formulate 
and systematize not only that which was common in his practice and in his natural 
and social environment but also that which was particular in them. At the same time, 
the common and the particular have never excluded but, on the contrary, they have 
presupposed the existence and active demonstration of that which is unigue in man 
himself and in the surrounding objects and phenomena, and hence unrepeatable. 

If scientific cognition meant merely reverberation of the general and particular, 
it would be difficult to imagine the process of discovering such things and natural 
laws which contain something qualitatively new compared with the preceding scientific 
discoveries and practical adhievements. 

Scientific cognition, which is a dialectical unity of scientific system, method, 
and practice, is likewise a dialectical unity of analysis and synthesis, of induction 
and deduction, of generalizing available forms and natmal laws and of discovering 
qualitatively new ones. This is apt to be forgotten or underestimated at times, though 
the great thinkers and practical creators, in one way or another and to vorjdng degrees, 
have not forgotten or underestimated it. 

When V. I. Lenin generalized the revolutionary experience of the proletariate 
in Russia and in the world, he did not content himself with establishing only what 
is moat common and what is least common (particular) in the world of imperialism 
at that time as well as in Russia which proved to be its weakest link. V. I. Lenin proved 
that the common chain of imperialism can be broken precisely at this weak link. 
And it was actually broken by the Great October Socialist Revolution and by the subse¬ 
quent revolutions which were people’s democratic in form and socialist in content. 

A most typical and important feature of Lenin’s scientific thinking and revo¬ 
lutionary practice is the fact that after establishing the most common and the less 
common (particular) natural laws and tasks of the October Proletarian Revolution 
he brought his analysis and prognosis to the weU-known assertion that it was too earhj 
yesterday and it will be too late tomorrow, and that consequently the armed uprising must 
be earned out precisely on the day indicated by Lenin. 
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Here we have a genuinely amazing example of profound dialectical unity 
between common, particular, and single, between collective and individual thought 
and action, between scientific system, method and practice. 

The socialist revolutions which followed the Great October Socialist Revolu¬ 
tion wore bound to repeat what was common in the October Revolution, though at 
the same time they were aU carried out under particular concrete conditions and tasks 
in the individual countries as well as under unrepeatable single circumstances and 
actions. The revolutionary experience of the whole world has shown that resorting 
to what is common alone each revolution would run the risk of becoming an abstract 
and fruitless scheme, whereas resorting to the particular and single alone each revo¬ 
lution would face the danger of lapsing into nationaUstio and individualistic volun¬ 
tarism and adventurism which doom it to futility and defeat. 

Revolutionary experience and all social experience have demonstrated that the 
relation between what is single and what is common is of the same order with the rela¬ 
tion between what is accidental and what is necessary, i.e. that the single and accidental 
are forms of existence and manifestation of the common and necessary. With logical 
necessity the causal explanation is supplemented by the statistical one; they are neither 
rendered absolute nor are they denied in a metaphysical manner. 

The dialectical unity of the single and common, of the accidental and neces¬ 
sary, is first of all expressed in the fact that a scientific system is dead and fruitless 
when taken without movement and development; and that dead and fruitless is that 
system of concepts, categories, and laws which are not subjective images of objectively 
real things and phenomena but are simply purely subjective symbols and signs in 
man’s consciousness which do not correspond to objective reality. 

What is it that man seeks to Icnow in objective reality 1 In what direction 
and how far can man master and change this reality 1 This is determined by human 
practice — industrial, social, scientific-experimental, etc. It is precisely practice which 
is the starting point or the basis, purpose, determinant, and criterion of all genuinely 
scieviific knowledge capable of explaining and of helping man in his efforts to change the 
existing natural and social reality. 

in 

The process of the differentiation of sciences goes hand in hand with the process 
of their integration. An absolute differentiation of sciences would imply such dis¬ 
memberment of scientific knowledge as would bring it in the last resort to absolute 
relativism, subjectivism, and mysticism. This is one aspect of the problem. 

On the other hand, the absence of differentiation in sciences, including what 
are known as intermediate sciences as well as social and philosophical sciences, would 
render scientific cognition incapable of adequately expressing the reality of society and 
the world in its infinite variety of forms and dialectical development. 

The ever deeper integration of sciences and their ever broader differentiation 
provide for their ever fuller co-ordination and subordination which are different at the 
different stages of development of general human scientific thinking, though at the 
same time they always contain something in co mm on as well. 
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What is oomHion is first of all expressed in the fact that all particular (or special) 
sciences examine and ascertain the specific structures, structural laws, and properties 
of their specific subjects, whereas philosophy examines the world as a whole, including 
social reality, atoms, space, time, movement, etc., though taken in their objectively 
real existence, i.e. independent of the consciousness of man and reverberating in it 
in a more or less adequate manner. 

Herein lies the determination of genius given by V. I. Lenin to the philosophic 
concept of matter, unlike the various particular-scientific concepts which, as was pointed 
out earlier, examine and ascertain the structure, structural laws, and properties of their 
subjects, including human consciousness itself. 

All this obliges us to examine scientific truth, taken in its full volume, both 
as a dialectical process of subjective reverberation of the objectively real and dialecti¬ 
cally developing reality, and as a result or product of this process. 

The determination of truth as a process does not turn philosophy (logic, dialec¬ 
tics, gnoseology) into psychology. Psychology is at hand only when we examine the 
process of cognition from a particular-scientific viewpoint, i.e. from the point of view 
of its structure, structural laws, properties, etc. 

Similarly, the concept of truth as a result or product of thinking does not imply 
logicism which is at hand when we cease to conceive cognition as subjective rever¬ 
beration of objectively real things and as a result or product of the general cognitive 
scientific process. 

Philosophic cognition, detached from the partiordar-soientifio one, becomes 
cognition which is abstract, barren, and absolutely unnecessary. On the other hand, 
when particular-scientific cognition is detached from philosophic cognition it degene¬ 
rates into vulgar empiricism, while in the realm of practice this leads to praotioism. 

The dialectical unity between philosophy and the particular sciences, hence 
the dialectical unity between the most general philosophical scientific method and the 
different methods of particular sciences (having in mind that philosophy is not only 
a social science but a natural science as well) are hkewise given in a process of un¬ 
interrupted differentiation and integration, of co-ordination and subordination, and, 
at the same time, in an increasingly dialectical unity with human practice, taken 
both as special or particular practice and as most general or ideological one, i.e. as 
a practical attitude of man to the world. 

Under these circumstances the logical method of examination and exposition 
presupposes the historical method of examination and exposition and vice versa. 
Likewise, the general theoretical examinations and achievements, seemingly detached 
from concrete practice, prove of great significance to it at certain periods and to one 
degree or another. Conversely, the practical problems of what are known as applied 
sciences increasingly give rise to qualitatively new scientific problems in the very 
process of practice and of utilizing the scientific achievements available. The solution 
of these new problems is the duty of the respective special science, of philosophical 
science, as well as of the entire human science, taken as a united process of dialecti¬ 
cal reverberation in human consciousness of natural and social realities which are 
united in the variety of their forms and are hkewise developing in a dialectical manner. 
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Henoo the logical ioforence that there should not and cannot be any under¬ 
estimation of social sciences and of philosophy in favour of natural sciences and 
mathematics, nor vice versa, and that only when taken in their dialectical unity can 
they genuinely and correctly formulate and solve the great problems related to the 
ever fuller and more profound scientific explanation of the world and to its changing 
in an ever more progressively expedient manner. 

In this way human science is in point of fact advancing along the road deter¬ 
mined in a classical manner by Karl Marx in the theses on Ludwig Feuerbach : 
“Philosophers have merely explained the world, whereas the task is to change it. 

We shah only add on this occasion that Marx, referring to philosophy, con¬ 
ceived it precisely as a science and that his words about philosophers and philosophy 
are, as a matter of principle, valid for all scientists and sciences which not only 
explain the world in different ways but are used and must be used by man as an indis¬ 
pensable means for the further progressively expedient change of the world. 


IV 


The fundamental and general theses of Marxism laid down by Karl Marx 
in his classical work entitled Oapital were not only safeguarded from revisionist and 
dogmatic distortions but were further developed in a creative manner by V.I. Lenin. 
Why, how, and in what direction ? 

Lenin ensued from the now and imperialist era of capitalism which was 

the era of proletarian revolutions as well. 

Marx, too, had come to the idea of the significance of the alliance between 
workers and peasants and of the popular movement for national liberation but it 
was only Lenin, under the conditions of the new era and of the new practical and 
theoretical tasks of the revolutionary proletariate, that could elaborate on this idea 
and develop it further on in a creative manner. He foresaw the proletarian revolution 
and its subsequent stages, and set up the revolutionaiy proletarian party, its programme, 
strategy, tactics, and organization enabling it to assume the leadership of the trium¬ 
phant socialist revolution in a particular country and at a particular moment, and after 
that to embark on the planned building of the material and technical basis of socialism 


and of tho entire social system of socialism. 

The Central Committee of the Leninist Communist Party of the U.S.b.R., 
headed by N. S. Khrushchev, are continuing Lenin’s creative work today, advancing 
towards the gradual and planned building of the material and techmoal basis and 

of the entire social system of communism. ,. .. » 

It is clear that in this instance there is not only a generahzation of previous 

experience but that this is accompanied by the discovery of qualitatively new facts 


at that moment, under the existing conditions and tasks of the 
socialist and communist revolutionary practice, it became necessary and possible for 
Lenil to formulate in his PUlosophy Notebooks the idea which is unsurpassed in 
^ f A ■ry.r.ani- ■ ‘'Pfoctice stmids Mghcr than theoretical cognition as it possesses 


books, Gospolitizdat, 1947, p. 169.) 
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In his work entitled Theory of Reverberation (aU editions) the author of these 
lines, ensuing from these theses of Lenin and particularly from the latter’s concept 
that truth needs a living and immediate linl? between object and consciousness, 
wrote : “This link, in agreement with Engels as well, is possible only on account of 
and. inasmuch as consciousness, being a real property of the brain, is in itself a product 
of natural development, by virtue of which there can be no impassable abyss between 
it and nature. In brief, truth needs not only universality and necessity, but also imme¬ 
diate reality which attributes objective and concrete character and significance to uni¬ 
versality and necessity. In other words, truth must stand in a living, immediate, uni¬ 
versal, and necessary linh and interaction with real objects and phenomena. Only then 
and to such a degree do we know their objective reality, their objective essence and 
shape, their universal and most profound nature or, which is the same thing, their 
materiality which is intrinsic to each actual object or phenomenon.” {Theory of Rever¬ 
beration, Moscow, 1949, pp. 220, 221.) 

Further on, in the chapter on the unity of the logical and historical method of 
investigation and exposition, developing the same Leninist ideas, the author came 
to Engels s concept about the self-consciousness of the world in and through man's 
sdf-consciousness. However, this idea has not and cannot have anything in common 
with the “world self-consciousness” of idealists and mysticists. 

It is precisely at this highest stage of the development of the world and 
man, concludes the author in the chapter on the unity of theory and practice, "that 
the power of logic in the genuine son and representative of the most progressive social 
class becomes of necessity the logic of creative human power. The deed of logic grows 
into logic of the deed, as this is happening before our eyes today. And it is then that 
the “wonder” occurs : 

The weapon of criticism' becomes Hhe criticism of the weapon' since the ideas, 
having captivated the masses, acquire an enormous material force. Then takes 
place the great historical leap from the realm of necessity to the realm of genuine 
human freedom, the transition from human prehistory to the genuine history of man, 
the final dethronement of all mystic "powers” and “deities”, and man attains his 
supreme human power, truth, and beauty. 

All this really sounds as a fairy tale and looks like a genuine wonder. How¬ 
ever. it is not a wonder or a tale, but the only possible and logicaUy necessary general 
inference ensuing from the dialectical-materialistic teaching about the unity of theory 
and practice and about cognition as reverberation.” [Theory of Reverberation. Moscow, 
1949, pp. 261, 262.) 

Today, when the author is writing these lines several decades after the first 
edition of Theory of Reverberation, he sees no grounds of repudiating what he wrote 
m the first edition, as he remains deeply convinced that these ideas and a number of 
others which were developed in the Theory of Reverberation are a true statement 
and at the same time a modest attempt at a further creative treatment of certain 
tundamental theses of Lenin, particularly his idea of genius about the immediate nature 
of practice. By this idea of his. Lenin brought about an enormous leap in the 
development of scientific dialectics, gnoseology, and logic. This leap, to be sure, 
has not and cannot have anything in common with any attempt at a pragmatic, 
subjectivistic, and mystic a,pproach to practice and to its dialectical unity with 
scientific theory and method. 



MEASURE. QUALITY, AND OPTIMUM SCALE 

By NICHOLAS GEORGESCU-ROEGEN 


It is diffioult to ooutemplatd the evolution of the economics science over the 
last hundred years 'without reaching the conclusion that its mathematization was a 
rather hurried job. Undoubtedly, even social sciences could not remain completely 
indifferent to the loud cry "science is measurement.” But the haste in adopting the 
method supposed to elevate poUtioal economy to the rank of “true science” had some 
unfortunate consequences : many epistemological issues, -which ought to have been 
olarided before any attempt at using the new tools for the old tasks were ignored or 
avowedly by-passed. The most important of these issues is that of the relation between 
quality and quantity. 

However we may look at the matter, quahty is our most basic concept. It 
is definitely prior to that of quantity, for before we can speak of a measure of A relative 
to B we must distinguish between A and B in some way or other. And as we do not 
yet have a measure of A this way can be but qualitative. 

A very eloquent example of the importance of the problem of quality versus 
quantity is offered by Professor Chamberlin’s penetrating analysis of the relationship 
between divisibility and efficiency of factors of production.^ Eor, indeed, I believe 
that the whole argument of that article turns upon the manner in which the passage 
from quality to quantity has been handled by prominent -writers on the problem of 
scale. There is little doubt that we much too often take for granted that the quanti¬ 
fication of quality leaves no quaUtative reMval. The arguments advanced against 
Chamberlin’s paper by both A. N. McLeod and F. H. Hahn* constitute excellent 
illustrations in point. 

As we all know, the question of whether or not there is an optimum scale for 
the unit of production is far from being purely academic. In a free enterprise economy, 
it constitutes the basic issue in any rational policy concerning monopolistic competi¬ 
tion; in a planned economy, it has a decisive bearing upon allocation policies. Last, 
but not least, it constitutes the main issue in the controversies over management by 
central authority. 


1 Edward H. Ohamtolin, “Eroportionality, EWsibility and EoonomieB of Scale,” Qmrtedy JomMl 
of Moonomica, Ixil (1948), pp. 229 ff. AU aubaequent references, however, wiU be made to the sixth edition 
of Ohamberlin’s TMory of MonopiUatio Oon^i^tion, which inoludes a more recent veraion of that paper 
as Appendix B. 

» “ProportionaUty, DiviaibiUty, and EconomisB of Scale: Two Comments,” Quarterly Jourml of 
Beanomios, Ixiii (1949), pp. 128-143. 
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Chamberlin’s thesis, therefore, is much too important to be left ■without an 
analysis by formal logic, the only one that can prevent the argument from mazing 
inconclusively between the multiple connotations of the same word. Such an ana¬ 
lysis is attempted in the present paper. Its first port deals -with the general problem 
of measurability, which has to be clarified before anything else. The second part 
takes up Chamberlin’s problem of divisibility and proportionality versus efficiency. 

To avoid at least some ah initio misunderstandings, some preliminary remarks 
appear necessary. First, I should explain that by “the passage from quality to 
quantity” I do not mean “the dialectical relation between quality and quantity” 
as taught by Hegel and understood by Hegefians of all strains. While I do not deny 
the existence of this plulosopliical problem, I proceed from the assumption— 
unquestionably borne out by the brute facts—^that we can actually perform the specific 
operations required by the theoretical concept of measure. The paper being intended 
as a piece of analysis cannot enter into the deep waters of dialectics. The principle, 
to which we overtly subscribe, that quality cannot be quantified without a qualitative 
residual may sound as an echo of the Hegelian dogma that quantitative variations 
bring about quahtative changes; and actually, there are points of contact between the 
two. But nothing prevents us from accepting the former as a factual truth based upon 
the structure of the laws of the most quantitative of all sciences, physics. 

Second, I should also explain that, following the teachings of Ernst Mach, 
by "theory” I understand a logically—as opposed to taxonomically or lexicographically 
—organised description of a definite reality. To the point: theorems regarding magic 
squares do not constitute a theory in this sense as long as they do not help us describe 
a definite reality. In addition to logical propositions, such as “If d, then B,” a theory 
must contain also at least one factual proposition of the type "There exists some ele¬ 
ment in reality that corresponds to A” even if such propositions are not always expU- 
oitly listed. It is rather puzzling that economists need be continually reminded 
of this, while other scientists need not. Indeed, no physicist would ever regard as 
physical theory a piece of analysis proceeding, among others, from the proposition 
that light travels along a conical helix—^for instance.® 


I. MEASTTRABILlTy AND MBASTOE 


1. General consideratiam. The problem of measurability of utility has by 
now been distilled and redistilled. In contrast -with this situation, the measurability 
of the elements involved in production has received—to my knowledge—no syste¬ 
matic treatment. The anachronism is probably due to the fact that the protests 
agamst the mathematization of political economy have been exclusively directed 
against the idea of submitting human actions to mathematical rigor. NaturaUy, mathe¬ 
matical economists have been wont to strengthen precisely that position agamst which 
their opponents concentrated their attack. Speaking in retrospect, one should have 
expected the problem of measurability to be more intricate in production than in 


3The reader wiU have no difficulty in eeeing that in their oritioiem 
adopted a different meaning of "theory” than the Maohian one. 


both Molieod and 


Hahn (qp.oit.) 
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oonaumption theoiy The comparabiUty of utility baa a sobd basia in the concept of 
the same indmdual,” who chooses without ever changing his mind. Moreover, in 
the case of utility measurability concerns only one element; aU others, the commodities 
invo ye , are assumed to possess a definite measure—an assumption generally though 
not a solutely true to facta. Both these simplifying conditions are not present in the 
productive sector whore we need a measure for both products and factors and where 
comparability must rest on an objective instead of a subjective basis. It is, therefore, 
clear that even the simple concept of production function, as this is used throughout 
the literature, is far more delicate than that of ophelimity function. The contrast 
between tho two is accentuated by the fact that, while the most important proposi¬ 
tions of the theory of consumer’s behaviour are unaffected by whether utility is ordi- 
nally measurable or only ordered, there are no orientation marks for the behaviour 
of the pi oducer unless factors and products are measurable in a particular sense. 

By now, we are familiar with the most general concept of measure, i.e., the 
ordinal measure. This rests on the following definitions ; 

Definition 1 : A set, S, is said to be ordered by a relation, 22, if for a, 5, ce /S', 

(i) either altb or 6i2a; 

(ii) aJib and 622a implies a = b; 

(hi) aRb and bRo implies aRc. 

Relation 22 is referred to as an ordering relation of 8, 

Definition 2 : A set, 8, ordered by a relation, 22, is ordinally measurable if 
there exists a numerical function, /(«), xeS, such that for a,beS 

fio) > fQ>) a226. 

Any function/(a:) satisfying this condition is an ordinal measure of 8. It is elementary 
that if J{x) is an ordinal measure of /8 and I’(t) an increasing function of t, then F{f), 
too, is an ordinal measure of 8. Or, as this is frequently stated, ordinal measurability 
is indifferent to monotonio transformations of the scale. 

The usual conclusion reached by most studies of measurability by both eco¬ 
nomists and psychologists seems to be that all measures are ordinal and there is 
no reason whatever for attaching any special significance to the concept of cardinal 
measures. According to this view the old controversy between cardinahsts and ordi- 
nalists turns around a bogus. However, these studies fail to take into account the 
manifold aspects of reality. While it is perfectly true that any usual scale can be 
converted into the most bizarre one by a monotonic transformation, it is far from 
certain that we could always live by the latter without first reconverting it into the 
former. And if in some cases we must reconvert, the proposition that any scale is 
as good as any other becomes a purely analytical statement without any signifioanoe 
as far as scientific theory is concerned. 

Bor a psychologist as well as for an educator it does not matter at all whether 
certain ability is graded on a scale from 1 to 4 or from —2 to -(-2, or even on an alpha¬ 
betical scale. One may speculate about a world in which a carpenter says “two” after 
laying down his yardstick four times, and “three” after laying it down nine times. 

30 
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But it is inconceivable that in snob a world money should be counted in an arbitrarily 
different manner. That is not all. If we maintain that any scale is as good as any 
other, then such fundamental notions as decreasing marginal rate of avhstitution, constant 
returns, efficiency, etc., loose any meaning whatsoever. A most simple example will 
show this clearly. 

Example 1 : The production function g = ■\/^y exhibits constant average 
returns to scale as well as decreasing marginal rate of substitution. Let us adopt 
a new soale for x obtained by the “smooth” monotonic transformation 

{T) X = for 0 < a: ^ e“®, x = for c”® < x. 

If we use the same transformation for changing y into v, the production function 

in the domain m, « > 1 is given by g = In ^jiat domain (at least) the new 

isoquants, = const., are concave towards the origin. Constant average returns, 

too, have disappeared from the picture. Which ordinal scale shall we then consider 
as proper for describing the essential properties of the production function? Most 
certainly, ordinal measurability does not fit even the simplest picture of a production 
process. 

Nor can we follow the advice offered by ordinalists and choose that scale for 
which the formula of the given production function would be as simple as possible. 
For the same factors enter into a host of other production fimctions, and the ordinal 
scale that would simplify one particular production function is apt to render others 
forbiddingly complex. We are not in the same position as the physicists; they were 
able to choose, for iustance, a particular ordinal scale for temperature in order to obtain 
the simplest possible expression for the basic equation of thermodynamics. On the 
contrary, we are bound to some specific procedures of measurement that ore applied to 
commodities without number, and our task is to find out a notion of measure that 
would bring to the surface the common essence of aU these procedures. For our be¬ 
haviour as producers (or planners) has been shaped on that basis over a very long time 
and, consequently, cannot be separated from it. The point is that these procedures 
could not have resisted the test of time if they, in turn, were not rooted in some basic 
property of matter. And this property is that of being cardinally measurable. 

2. Cardinal measurability. Instead of writing down at once all the axioms 
that a cardinally measurable set, G, fulfils, it is preferable to introduce them one by one. 
In this way we shall be able to discuss every axiom from two viewpoints : epistemo¬ 
logical, in order to establish its status as an operational description of reality, and 
logical, in order to test the theoretical construction of the fin al concept. 

One of the moat conspicuous facts of everyday life is that we can perform a 
special kind of operation with some variables but not with others. We can, for ins¬ 
tance, pour one cup of water and one glass of water into a pitcher ; the result is another 
concrete instance of the same logical category, “water”. Clearly, in other cases this 
operation is not feasible. We caimot always subsume two words into another word. 
There is no sense in which utiUty, calendar dates, or temperature-levels, can be sub¬ 
sumed. However, we can subsume two colours by mixing two pints of liquids having 



236 


MEASURE, QUALITY, AND OPTIMUM SCALE 

those colours. Another case of subsumption wiH interest us later on : if a bicycle 
frame and a set of bicycle tires are both products, then a bicycle, too, is a product. 
This subsumption corresponds to the fact that production processes can he consoli¬ 
dated (of. Sec. 3, B4). What counts is that some operation exists by which subsumption 
is ca/rried out. Moreover, in aU oases where such an operation exists, its result is not 
affected by the order in which the elements involved are manipulated. We are thus 
justified in introducing the following 

Definition 3 : An internal operation, X. of a set, 8, such that 

(i) i£ a, be S, then a_\b = h\a = c, ceS, 

(ii) if a,b,ce8, then (aX^)X® ~ 
is called subsumption. 

It is also oharacteristio of many variables in the real world that “nothing 
has an unambiguous meaning in connection with them, i.e., a particular concrete ins¬ 
tance corresponds to the basic notion of “nothing”. (The latter should not be con¬ 
fused with the number zero which—as iUastrated by the ordinary temperature scale- 
does not necessarily mean “nothing”.) One property of “nothing is reflected by 

Definition 4 : If there is an element zeS such that if ae/S, then aj_z = a, 
a is a neutral element. 

It is instructive to observe that though colours can be subsumed by mixing, 
the set of all colours has no neutral element. There is no colour that can be mixed with 
any colour without changing the latter. 

Definition 6 : A set that possesses a subsumption and a neutral element with 
respect to it, is a subsumptive set. 

As the first property of a cardinally measurable set, we shall list 

A1 : The set, 0, is subsumptive. 

This property does not permit the analysis to be carried very far. But we 
can easily prove the following 

Theorem 1 : The set G has only one neutral elemenf.* 

We may also introduce a relation, & = “greater”, through 

Definition 6: If a = 6Xc, and c^z, then a Ob. 

At this point one may be tempted to believe that 0 is ordered by 0. Un¬ 
fortunately. proposition A1 does not exclude the possibility that both qOp and pOq 
should bo true for some p¥=T (See Example 2 below.) 

The next three propositions pertain to the following abstract problem. 

If a, beO does the equation aj_x = b have a soMion xeGI 

* This el^nentary Mf * and neutral elements, then by Definition 4.and 

and by Definition 3, yj.*=*i2/ i hence y=z. 
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Or simpler, oaai the elements of 0 be subtracted as well ? We know that we can take 
goods out of a storehouse or a pail of water from a lake, so that the problem raises 
unavoidably. Let us begin with the simplest properties : 

A2 : If a, bsG and a_[b = a, then b = 

A3 : If a, beG and a\b = a, then a = b = z. 

Intuitively these are so obvious properties of “nothing” that one may be inclined 
to believe them to be direct consequences of Al. The following example proves that 
they are not. 

Example 2 : Let S be the set of all ordered pairs (m, n) where m, n are real 
numbers and m ^ 0. Let the operation be defined by 

(m, m)J_(m', rtf) = [max (m, m'), n+n'], ... (1) 

#here max (m, m') stands for the greater of m and mf. It is immediate that S satis¬ 
fies Al with a = (0, 0). Yet, according to (1), 

(m, 7i)_L{m, 0) = (m, n), 

which for m > 0 shows that 8 does not satisfy A2. Also 

(0,w)-|-(0, —») = (0, 0), ... (2) 

which for n 0 shows that 8 does not satisfy A3. 

Wo can use this example to prove a point made earlier, namely, that Al 
does not warrant the irreflexiveness of Q. Indeed, H v.^ rtf we have both (m, n) 
G{m, n') and (w, rtf) G(m, to), for (m, to) = (m, nf)\_[m, to—to') and (m, rtf) = (w, w)_L 
(to, to'—to). 

The following two examples are designed to prove that neither A3 can be 
derived from A1-A2, nor A2 from Al aud A3, so that Al, A2 and A3 are not redundant. 

Example 3 : Let 8' be a subsumptive set satisfying Al, and let y be its neutral 
element. Let z ^ S', and let 8 be formed from S' by the inclusion of z. Let us also 
put aj_z = z_|_a = a, for any a e 8. It is easy to prove that 8 is subsumptive and 
satisfies Al and A3, but not A2. Indeed, i£ be S' we have b±_y=b, although 
(by Theorem 1) y ^z. 

The example also proves the following 

Theorem 2 . The set obtained by eliminating the neutral element from a set 
satisfying Al and A2, has no neutral element. 

The theorem shows that A2 expresses the absoluteness of the notion of “nothing” 

Example 4 ; Let 8 = {a, b, c) and let J_ be defined by the table 



a 

b 

c 

a 

a 

b 

c 

b 

b 

c 

a 

c 

c 

a 

b 


The structure thus defined satisfies Al and A2 with z = a, but not A3. Indeed, 
6 J_c = z, although b,c^z. 
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This example also shows that A3 expresses the fact “nothing” cannot he 
greater than any other “something” : from 6J_c = z, it follows that zGd. 

Wo need also to prove that A1-A3 are not inconsistent. That oan be done 
by referring to the sot of non-negative numbers with J_ defined by the usual addition. 
However, an example from the familiar field of economies will prove more instructive. 

Example, 5 : Let 8 be the set of all ordered pairs (m, n), where m and n 
are non-negative numbers. Let J_ be defined by 

= {m+m', n+n'). ... (3) 


It is obvious that this set satisfies A1-A3. Moreover, in this case relation 0 is irre- 
flexive, for (m, n) 0{m', %') implies mn > mV, m > m', n, > n,'. Therefore we cannot 
have also (m', «,') (T(m, n). In addition, 0 is transitive as weU. Yet, 8 is not ordered 
by Q\ for if m and n < w', neither of the equations (m, ra)J_(a:, y) = (m', %'), 
(m' n') \_{x, y) = (m, n), has a solution in 8. The solution of the first equation is 
{m'~m,n'—n), of the second, {m—m', n—n')\ they do not belong to 8 since m'—m 
< 0 and n—w' < 0. As we usually put it, the set jS cannot be ordered because not 
all of its elements are comparable through the only available relation, G. The purpose 
of the “proforonee” concept in consumer’s theory is precisely to introduce a more 
inclusive relation than Q, so as to render any two elements comparable. In the case 
of a cardinally measurable variable, comparability derives from the homogeneity 
of the elements covered by it. The latter property is defined as follows : 

Definition 7 : A subsumptive set, 8, is homogeneous if for any a, be 8, at least 
one of the equations 

a±ps^b, b±.y = a, ... W 


has a solution. 

Equations (4) may have a solution for some elements even though the corres¬ 
ponding set is not homogeneous. However we can prove 

Theorem 3 : If 8 is a set having the properties A1-A3, and if both equations 
(4) are satisfied ferr given a, be 8, then a = b. 

Indeed, if (4) are both satisfied we have a_ix±y = a. By A2, x±_y = z, 
and by A3, *’=?/ = By Definition 4, a = 6. 

A4. The set, 0, is homogeneous. 


Wo may note that Example 6 shows that a set fulfilling A1-A3 does not neoes- 
sarilv fulfil A4; indeed, if m > m' and « < n’, neither of the equations (4) has a 
14 .. t r. r, tm h = {m',n'). On the other hand, the sot of Example 2 satis- 

fies A1 and A4, but not A2 and A3; this proves that neither A2 nor A3 foUows from A1 
diud A.4 

Theorem 4 : If S is a set having the properties A1-A4, ard if, given a. be8, 

the equatiem a:\_x = bha8a solution, then this solution is unique. 

Let m ™ e J.« = 6 Mid als = 6; by A4 we h.ve 

I « Because of the symmetry present, we need consider only the 

y _ x±_t o yx • „ 1 a: U = b\t = b, By A2, t = z; hence y = », 

first alternative. We have aX.«X ^ 
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Definition 8: If a,beS, and a_|_a: = b Las a solution xeS, then x is the diff- 
erenoe between b and a, and we write x = h~Ya. 

From Theorems 3 and 4 we derive immediately 

Theorem 6 : If a set 8 has the properties A1-A4, and a, be 8, then there is only 
one differeme connected with the pair (a, 6) Ifiat is, only one of the following alternatives 
cere possible : 


(i) a ^b, (fi-fa) e iS. {ayb) i 8, 

(ii) a:f^b, {a-\-h)eS,(bJa)^8, 

(hi) a = b, (aTfi) = (^T®) = ®- 

From Definition 6, it follows that if we have (i), then bOa, and if (ii), then 
aCfb. If we now introduce 

Definition 9 : Relation aVb means either a ~ b or oQb, 
we can easily prove the following 

Theorem 0 : A set having the properties A1-A4 is ordered by F. 

This result shows that A4 is a truly oritioal step in our argument. We can 
subsume “apples” and “pears” into “baskets of apples and pears.” But subsumption 
alone does not guarantee that we can always perform the inverse operation, that of 
subtracting one element from another. No one can subtract a “basket of two apples 
and five pears”from a “basket of four apples and three pears,” or vice versa. The 
reason is that while “apples” and “pears” are, each by itself, homogeneous substanoes, 
“baskets” are not so. It is subtraction, not subsumption, which provides the acid test 
for homogeneity. A4, therefore, can be properly called the Homogeneity Axiom. 

Now that we know that a set fulfilling A1-A4 is ordered, the question arises 
of whether such a set lends itself to some sort of measure. As the following example 
shows, not every set which satisfies A1-A4 is ordinaUy measurable. (On the other 
hand, it is hardly necessary to point out that not every ordered set satisfies those 
same conditions.) 

Example 6 : Let 8 be the set of aU ordered pairs (m, n), where m and n 
are real numbers such that either m'> 0 oi m = 0,n ^ 0. Let operation _|_ be defined 
hy (3), It is immediate that 8 has the properties A1-A4 and, hence, is an ordered 
set. The order is lexicographic ; 

(m, n)V{m', n') if m> m', 

{m,n)V(m,n') if ra > n'. (6) 

However, we can prove the following 

Theorem 7: There is no ordinal measure of 8 based upon relation F. 

Let us suppose that there is an ordinal measure of 8 and let us write f{x, y) for the 
measure of [x, y). Considered as a function of y, f{x, y) is an increasing function; 
moreover, for any x < +co, we have -oo <f{x, 2/)<+oo. Therefore, for a; > 0 
we can put 

h{x)= lim f{x,y), H{x)= lim f{a:,y). 

1/—>-00 


... (0) 
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Obviously, ^ > 0 

for a; >0. Let J(a) denote the set of all values of on such that (1) 0 < m < a: < Af and(2) 
if X e/(a) then G{x) > a > 0, There exists a 8 for which I{8) is an infinite set. Indeed, 
let us presuppose that /(ot) is finite for any a >■ 0, and let us consider a positive sequence 
{aj such that and > 0 for i—>oo. Every value x of the open interval (m, M) 

would then belong to an I(a^) as well as to all I(oc^), j >• i. In this case, aU values of 
the open interval (m, Jf) can be arranged in a sequence (Xi,X 2 , ... asoi, ... ...). 

But this is absurd, for the set represented by (m, M) is not numerable. Hence,, 
there exists an infinite set J{S). This set contains a strictly monotonic sequence' 
J = {mj. (We need consider here only the case where 

Let us now choose e > 0 such that 2£ > 0. Because of (6), for every 

rriieJ, there is an N^ and an such that 

/(m^, —6, /(m<, «,<) < A(>»<)+e. 

This yields 

/(mi, Tii) > (?(mi)—2 e > 7]. 

Hence, Ni > and by (6) and Definition 2, 

/(m, n) n^) N^) < ... «*) </(mi, Ai*) < ... </(iJ; B). 

Therefore, 

/(Jf, N)~f(m, n) > Si [/(mi, Nf)~f{mi, «.,)]>ifc5?, 

for any h. Since this inequality is obviously impossible for oo, the theorem is 
proved. 

This result shows that we have not yet taken into account all properties con¬ 
nected with cardinal measure. The missing property is connected with the name of 
Archimedes who first pointed out its importance for the concept of measure. 

A6 ; The set C possesses the Archimedean property, i.e., given a, &e Candl 
a ^z, there exists a positive integer fc such that [ha) G6.® 

The property described by A6 corresponds to the transparent fact that if the 
water in a reservoir, for instance, is to be measured with the aid of a pail, we must be 
able to empty the reservoir by removing a finite number of pails of water. It is clear 
that the set of Example 6 does not possess the Archimedean property : if m > 0, 
then (m, n) O[k[0, 1)] for any k. But that set is not ordinally measurable. On the 
other hand, we can prove that the Archimedean property does not necessarily guarantee 
that an ordered set should be ordinaUy measurable. 

Example 7 : Let 8 be the set of all ordered pairs (m, n), whore m > 0 and 
n are real numbers, and let J_ be defined by (3). The set is obviously ordered by the 
relation B : 

(m, n) B[m', n') if m > m', 

(m, n) B[m, n') if % > n'. 


BBy (fca) we denote the dement ajLa_L...JL a where _|_ is applied «—i times. 
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Moreover, S possesses the Archimedean property for if {tti, n),{in ,n )eS, there obviously 
exists a h such that {hn', kn') B [m, n). Yet, S is not ordinally measurable (via 
Theorem 7), Let us observe, however, that in this case there is no strict relationship 
between B and J_, because S does not satisfy A4, i.e., 8 is not homogeneous. 

We can now reach the following important result; 

Theorem 8 ; A set, 0, possessinff the properties A1-A6, has cm ordinal measure, 
meas (®), such that if a, be8 then 

mess = meas (a)+meas (6). (7) 

The proof of this theorem follows very familiar lines. An arbitrary ueG,u chosen 

as mht, i.e., meas (w) = 1. Then, for any veC, v ^u, & Dedekind cut, r, of the non¬ 
negative rational numbers, m[n, is obtained according to whether (mu) 0(nv) 
or {mu). It is a simple matter to show that by putting meas (u) = r we satisfy 
the theorem. Clearly, meas (z) = 0. 

Definition 10 : A set, 0, satisfying A1-A6 is cardinally measurable and any 
measm'e satisfying (7) is a cardinal measure. 

Theorem 8 calls for a few remarks. Eirst, if a cardinally measurable set, 
8, contains an element, u, such that uQx, xeS, implies a: = z, it follows that if a e iS, 
then a = {nu). Indeed, if ae8, and a ^ {nu), then by A5, we have [(n+l)'w] GaG{nu), 
and by A4, afinu) = u^eS. It is immediate that uGu^ and % ^ z, which is contrary 
to our premise. On the other hand, it follows that if this premise is true, 8 has only 
one cardinal measure that does not need some small print, namely, that for which 
meas {nu) = n. There are, then, structures that provide a raison d'etre for the ooncept 
of natural unit. 

Secondly, if meas (6) = fc meas (a), we may find convenient to write 6 = {ka), 
even if k is not an integer. We must, however, be careful so as not to push the paral¬ 
lelism too far. Indeed, while it is true that if aeS then {ka)68 for any non-negative 
integer, this may no longer be true if k is not an integer; {ka) may have no meaning at 
all. Only in a metaphorical way can one say that man) is an element of the 
set “men”. This remark leads us to introduce 

Definition 11 : A cardinally measm-able set, C, such that if aeG, then {ka)eG 
for any fc > 0 is a perfectly divisible set. (Undoubtedly, this definition corresponds 
to the perfect divisibility one encounters in all discussions of production factors.) 

Thirdly, from the fact that a cardinally measurable set, 8 has no natural unit 
it does not follow that 8 is perfectly divisible. 

Example 8 : Let 8 be defined as follows : there exists a wS such that if 
veS, then {mu) = (3“u), where m and n are non-negative integers, and conversely. 
The set has a cardinal measure, meas (») = m/3", and has no natural unit; but there 
is no xe8 such that {2x) = u, for instance. However, any cardinally measurable set 
has the following interesting property; 

Theorem 9 : Ifct, beC andb = {pa), where p = mjnis an vrreducible fraction, 
then {qa)eG for any irreducible fraction q ='ljn. 
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The case m'> % can be reduced to that where m < w, by observing that if 
m = n' < n, then h = {ka)_jb', aQV. Now, if 1 < m < », by A4 and 

Theoroin 8, there exists 6 eC, such that meas (6') = m'jn, m' = n —m. If w —m = 1, 
the theorem is proved. If n-m > 1, let = min [m, and let be the 

element having mjn as measure. By A6, there exists an integer h such that 
OaO{hb-]). Clearly, we cannot have (kby) = a, for that would mean either hm = n 
or k{n m) = m, and this is impossible because m and n are mutually prime. There¬ 
fore, aY{kbj) = And since b^Qb^, it follows that meas Ifi^) = m^ln, with 

0 < mjj < If = 1, the theorem is proved; if mj > 1, we continue the algorithm, 
obtaining > ... > jjij, with meas (b^) = Tnj^jn. The algorithm inevitably 

stops when = 1, which proves the theorem. 

Fourthly, an ordinaUy measurable set is not, necessarily, cardinally measurable. 
Cardinality requires a structure with respect to which subsumption and, subtraction 
should have a definite operational meaning distinct from the arithmetic manipulation 
of the ordinal scale. This point has an important bearing upon the prevalent view 
(originated by Pareto) that comparability of utility differences leads to a meaningful 
utihty scale which leaves only the origin and the scale unit arbitrary.® The fact is that 
this latter type of measurability involyes a stronger condition than comparability 
of differences, namely, their cardinal measurability. Undoubtedly, either this latter 
condition has been smuggled, as it were, in the arguments concerning the measurability 
of utility, or the results of such arguments have been misinterpreted. The following 
win make this point clear. 

Definition 12 : A set, S, has a weak cardinal measure if the following condi¬ 
tions are fulfilled : 

(i) There exists a cardinally measurable set, S, associated with 8 through 
an external operation, A, such that if aeS and aeS, then (a-a)e8. 

(ii) For any aeS and a, yffeS, we have (aAa)Ay? = a^(ajjff). 

(iii) If a, beS there exists an aeS such that either cjAa = & or 6Aa = a. 

(iv) If oA-a = a, then a = ^, where ^ is the neutral element of S. 

It can be easily proved (1) that 8 is ordered by the relation B defined by bBa 
if b = oA-a, and (2) that S possesses an ordinal measure, meas (x), xeS, such that, aeS 
being arbitrarily chosen, 

meas (a) = 0 and meas (6) = imeas(a), ... (8) 

where meas (?/) is a cardinal measure of S and the sign is set according to whether 
b = aAa or a = 6Aa. By writing w = if x = y-^w, we obtain 

meas (xgj/) = meas (x)—meas (j/), ... (9) 

which characterizes the weak cardinal measure.^ 


OSes, for instance, O. Lange, “The Detenninatenese of the Utility Function.” Beview of Bcononm 
StuMea, i(1933/4), pp. 218-226, os well as the comments of E. H. Phelps Brown, H. Bemardelli and Lange’s 
reply in ibid., ii(1934/6), pp. 06-77. 

’Since the proofs of the above results present no difficulty, there is no need for spelling them out 


here. 
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It is vitally important to bear in mind that A is a distinct operation from _|_ : 
for if we fail to do so, we are apt to miss the point that S and S do not pertain to the 
same “substance” and that the operation A precedes in logical and operational order 
the “arithmetical” difference of scale readings which appears on the right hand side 
of f9). No other concrete example can illustrate the points just made as well as 
chronological time. The latter’s weak cardinal scale is not derived by adding two 
elements of the same substance : the elements added are neither both “chronological 
dates” nor both “time-intervals,” but one is a “chronological date” and the other 
a "time-interval”. The same is true of the temperature scale—another favourite 
example of the discussions of measurability. To a given “temperature level” we 
add a certain amount of “energy” to obtain another “temperature level.” Both 
dlustrations plainly show that the “difference” element in a weak cardinal measure 
must be cardinally measurable ; its ordinal measurability, so much the less comparabi¬ 
lity alone, does not suffice. One may even say in general that the reason why a 
particular ordinal scale is singled out as having a definite operational meaning is that 
the scale is related in some manner to a cardinal scale. This relation is the simplest 
in the case of weak cardinality. 

II. Divisibility, pbopobtionality Aim eettjbns 

3. Individiud product and individual factor. The very fact that we have 
an operational, though primary, notion of a process as a transformation of some ele¬ 
ments into others, means that we can distinguish in a very objective way between 
the beginning, the input, and the end, the output. These obvious remarks justify us 
in laying down the following “axioms” as a first description of the productive sector : 

Bl: There exists a set, 11, sueh that if Trell, then tt is a concrete output 
and conversely. 

B2 : There exists a set sueh that if then p is a concrete input, and 
conversely. 

B3 : To every neJl there corresponds at least one <pe^, and to every <pe<^ 
there corresponds at least one neU. 

The last proposition merely expresses the fact that a concrete output is 
produced and a concrete input is productive. We should explain that “concrete” is 
not used in the sense of “actual”. “Concrete output” simply means one instance of 
the concept of “output”. 

Definition 13 : A pair {n, y) of the correspondence B3 is a conorete process. 

Propositions B1-B3 in no way restrict the size or the structure of the elements 
TT and y: a concrete output may very well be a multi-product in the usual sense of this 
term. ■ On the othei' hand a certain technological horizon must be assumed for their 
operationality. Bro wii-and-serve rolls became a member of II only after we dis¬ 
covered how to produce them, and no y contained a “pilot” before the invention of 
the airplane. 
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B4 ; Given two concrete processes, (it', <p'), (tt", <p"), there exists a concrete 
process (tt, <p) such that tt = n' | tt", f = f' \ y", where J_ is a subsumptive operation.® 
This proposition states that any two concrete processes can conceivably be carried 
out independently of each other and at the same time. The famous objection of Pareto 
that “there are not two Paris cities” for Paris to be used simultaneously in two distinct 
processes is of no avail. Material scarcity affects only our choice, not the logical 
relationships of our concepts ; the fact that we cannot actually draw a ch’cle larger 
than the equator does not limit the properties of “circle” to that size. The following 
three properties hardly need any commentary: 

B6 : The sets 11 and ^ have a common element, z, such that if (tt, z) is a 
concrete process, then tt = z\ and if («, ^)) is a concrete process, then p = a. 

B6 : The element z is neutral for 11 and for ^.® 

B7 : The sets 11 and ^ satisfy A2 and A3.^® 

Obviously, it would be absurd to attribute to either 11 or ^ the homogeneity 
property, A4. On the other hand, we must recognize that 11 (and j>) can be divided 
into cardinally measurable subsets, IIj (and having no common element other than 
0 . The idea is that “this” particular tube of tooth paste—call it —^is a concrete 
instance of the cardinally measurable set Hi = {m D), where w is a non-negative integer. 
The same is true of the concrete input which includes the particular management unit 
of Y Inc., irrespective of whether the latter consists of a single person or a board with 
a sizable staff. In this way quality is clearly separated from quantity: the qualitative 
difference between concrete outputs or between concrete inputs is shown by the subs¬ 
cript of the subsets IIj and to which they belong. And since qualities may bo 
more numerous than numbers themselves, the subscripts are not necessarily numerical. 

These remarks lead to 

B8 : If TTcII (or ?e^), there exists a cardinally measurable subset Il'Cn 
(or Cl 0^) such that Trell' (or <pe<j>'). 

B9 : If Trell and n there exists a cardinally measurable subset n*Cn 
such that if ttcII' C n and 11' is cardinally measurable, then 11' c 11* (and similarly 
for ^). 

We may refer to any 11* or ^* as an individml output or individual input. 
Einally, we should add the transparent property 

BIO : If tt, TT'ea, then (h7T)_U1e tt') = k(7T±Tr'), and simUarly for 
On the basis of the above propositions we can arrive at a simple (and very 
general) concept of production function. Let fi be the set of all concrete processes 
(tt, ip) such that ti belongs to a given individual output, Uj. By writing q — meas (tt), 
we can describe Tjrf by a numerical function 

q = qi(f). (10) 

«Of oourse, this does not imply thot there are no procesaes, (m. <t>), (n. Vi). where 7ti #ic, <Pi 

oThe lost two propositions exclude creation and ajmihilation. . _ . - 

loThey satisftr by virtue of B4-B6. 

UFor/c rational this property .follows Acm B4, B0 and Theorem 9i 
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Almost needless to say, is not a single-valued function : the same ip may be used 
according to various “techniques” and, above aU, distributed diiferently among the 
units of production. 

Bll : For a given gj(f) has a maximum, 


This proposition does not follow from Bl-BlO;^® it is introduced only for 
avoiding irrelevant technicalities. A single-valued production function 


q = Qm ... ( 11 ) 

is thus obtained. But even this form is not very helpful, either for our own problem or 
for most others. The individual outputs and individual inputs do not correspond to 
products and factors as these terms are understood both in theory and everyday 
business. The present H, for instance, does not contain an individual output repre¬ 
senting “mutton” alone. And although every concrete input includes a management 
unit, management hy itself can produce nothing; hence, no individual input consists 
solely of management. 

In some oases, the distinction of an individual product or factor can be based 
upon the fact that a qmntHative difference exists between two qualitatively different 
outputs or inputs. If Tr'ellj, i # j, then n'Jjr" = Trell, i.e., rr" is the quanti¬ 

tative difference between n and n'. The relevant case, however, is that where the dif¬ 
ference does not belong to 11: if *= “1 lb wool and 3 lb mutton” and n' = “1 lb 
wool and 21b mutton”, the difference ? =« “1 lb mutton” is not a concrete output. 
Unfortunately, nothing warrants that by taking aU such external differences we shall 
ultimately derive every individual factor and individual product. Complementarity 
may prevent us from arriving at an external difference consisting of management alone. 
It is thus seen that it is not possible to derive the concept of individual factor (or 
product) from that of measurable inputs (or outputs). Qualitative distinctions cannot 
be derived from measure, for—as we have said in the introduction—quality is prior 
to quantity. Therefore, the concepts of individual factor and individual product 
must be introduced as primary concepts in any analysis of production. As we shall 
presently see, this point has not been always realized. 


B12 : There exist two classes of cardinally measurable seta, [P^, ieT, and 
{Fj}, jeH, such that if Trell or if then 


^ IPij f =/,• 1/,._L...lA-, 


... ( 12 ) 


where P{^ and e P^ and Pj are called individual product and individual 
factor respectively. 


A concrete output (input) can then be represented as a vector in a space where 
each coordinate corresponds to an individual product (factor) and conversely. The 


«A8 the insfcruotivB example in the author’s paper “Leontief’s System in the Light of Recent 
Besulta," Sevieto of Economics and StoHsHcs, 1960, p. 214, shows. 
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fact that suoh a space may conceivably have an infinity of coordinates raises no diffi¬ 
culty. In a concise form, we shall write F(/j) for the vector representing a given con¬ 
crete input, where f^, jeH, represent the coordinates of the individual-faotor space. 
The production functions (10) and (11) become 

q = qi{V) and q=Qi(V), ... (13) 

respectively. They are relations between individual factors and a given individual 
output : therefore they are of no use in analyzing joint supply. But for our own purpose 
they suffice, 

4. The tautological thesis. By this term we shall understand the thesis that 
constant returns to scale is...purely a matter of definition,”^® or in other words, 
that it is always possible to define the factors of production in suoh a way as to arrive 
at a production function represented by a homogeneous function of the first degree.^* 
Ordinarily the argument goes no further than this assertion. Hahn, however, stands 
out in this respect for having tried to show how constant returns follow tautologically 
from a particular definition of factors. Consequently, his argument deserves to be 
analyzed in detail. 

BoUowing an old hint,i® Hahn proposes to “classify all those units between 
which the marginal rate of substitution is unity into the [same] category Ff." Using 
our notations we can state this rule as follows; if 

<3<(«+F) = <3<(6-|-«), ... (14) 

where F represents the factors kept constant, then a, beFf. (The only way in which 
I can interpret Hahn’s “arbitrary units V ” is that they are some concrete factors in 
our sense.) Hahn goes on to say that (14) must be satisfied "independent of the size 
of the input, where size is measured as a fraction or multiple of the standard unit 
‘a’.” He fails to say anything about measure, but the last statement clearly implies 
that all concrete factors are cardinally measurable before we come to apply his equi¬ 
valence rule. In conclusion, we can restate Hahn’s rule as follows : if oeFi, beFj, 

and Qj[(*!a)-1-F] = 04 [(fc&)+F] ... (16) 

for any non-negative Ic, then as far as economic conduct is concerned, Fj = F^.^^ That 
is all, according to TTabn. However, this rule obviously foils to describe the real 
economic conduct adequately. To begin with, (16) may be satisfied only for a parti¬ 
cular F. If this is the case, no producer could possibly behave as if Fj = F^. We 
must add that (15) should be satisfied not only for any h, but also for any F; this is 


IS Hfthn, op. dt., p.l37. 

li This argument is endorsed also by MoLeod, op. oit,, p. 130. 

15 See, for instanoe, N. Kaldor, “Mrs. Robinson’s ‘Boonomios of Imperfect Competition,’ ” 
Eoonormoa, 1034, p. 359. 

10 Clearly, this rule implies that Fi and Fj are perfectly divisible. But this restriction is not neces¬ 
sary. We need, however, the condition that if (So) exists, then (65) exists and vice versa, in other words, 
that Fi and Fj have the scone oHiTd ina l scale. 
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tantamount to saying “for any size of the output.” But even this amendment is in¬ 
sufficient : (16) may be satisfied only for some but not all products. Thus, one auto- 
.mobile may very weU be substitutable for ten dog sleighs in Lapland: most definitely, 
this does not apply to Egypt. We must then add also that (16) should be satisfied 
for aU outputs Hi. It is clear, however, that even in this amended form the rule 
does not constitute a definition of individual factor. It merely imposes the condition 
that any distinction between, the Fi'a that would not matter in production should be 
eliminated. If, say, a certain type of worker can cdrmya be substituted by a certain 
maohine without a change in output, the worker and the machine should not be listed 
as separate factors. But before the rule can be applied a fist of Fi’a, all cardinally 
measurable, must exist (B12). 

The fact that Hahn believes that his definition tautologically leads to constant 
. returns is due to a logical error in his proof. In passing from the factor combination 
(o, b) to (ha, kb) he made an incorrect use of the concept of rate of substitution by 
ignoring that this concept requires output to remain constant.^’ In fact, Hahn 
prefaces his proof with the remark that his definition does not preclude variable returns 
“to successive amounts ha of the category Strangely enough, it did not strike him 
that (ka, 0) represents such successive amounts and proportional variations of factors 
as well. 

Other arguments for the tautological thesis seem to run on a different line : 
any production function can be represented by a homogeneous function of the first 
degree if the ordinal scales of factors are appropriately chosen. Of course, the inverse 
transformation of (T), Example 1, changes the production function q = e«“-t-»>''‘-3into 
q = However, this type of argument contains a rather unsuspected flaw, namely, 

the supposition that it is always possible to choose the scales as claimed. The following 
simple example exposes the fallacy. 

Example 9 : Let q = uv-\-v.-j-v be the expression of a certain production 
function when the factors are measured on some arbitrarily chosen scales, u, v. The 
problem is to find the monotonic transformations u = g[x), v = h(y), such that p(0) 
= 0, h(0) = 0, and 

q = Mgh+g+h) = g{^3:)Ti(?iy}+g(Xx)+h(?[.y}, ... (16) 

for aU non-negative values of A, u, v. Setting y = 0, we obtain the functional equation 

Aff(a:) =g(Aa!), ... (17) 

which has the well-known solution gix) = ax, a being an undetermined parameter. 
Similarly, h{y) = Py. If these solutions are introduced in (16), the latter yields afi = 0. 
This shows that there are no ordinal scales for the factors such that the production 
function in question should be represented by a homogeneous function of the first 
degree. 

In this connection we may recall Joan Robinson’s tempting idea of transfor¬ 
ming the natm’al units of all factors into efficiency units.“ Obviously, this amounts to 


IT Hahn, oj). ctV., p, 132. See also fn 22. 

IS Scontmdcff qf Imperfect OompetUionj p, 109 passim. 
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replacing cardinal measures by some ordinal scales chosen so as to render the pro¬ 
duction function homogeneous. The above Ava.mp1p> shows why such a proposal 
could but be ill-fated. This she hurried to admit at the first opportunity,^® but it is 
not certain whether she realized the real drawback of her proposal: that it assumes 
all productions to be susceptible of being represented by a homogeneous function 
of the first degree. 

To exclude the case of production functions not reducible to a homogeneous 
function is not a simple matter of definition, but one concerning the structure of natural 
laws. For after all, any production function is subject to natural laws. By a special 
choice of definitions and, especially, scales we may—as indeed we often are be able 
to simplify the formulae by which those laws are expressed, but it is baseless to attri¬ 
bute to those laws a structure of our own choice without any regard for factual consi¬ 
derations. This, in essence, is the position from which Chamberlin’s argument proceeds. 
His argument may be further strengthened by the following observations : The rele¬ 
vant shape-properties of the production function—such as constant returns, decreasing 
TnnTginfl.1 rate of substitution, etc.—are characterized by the fact that they remain 
invariant under one single type of scale transformation and only under that type : 
a; _ y = vw. This characteristic is a consequence of the fact that in the actual 
world products and factors are cardinally measurable (for which reason we may refer 
to the mentioned properties as cardinal properties). How, it stands to reason that, 
once the factors are listed, there is no longer any room for manipulating their defini¬ 
tions for the purpose of arriving at a pre-selected shape of the production function. 

6 . Divisibility and homogeneity. The striking feature of all arguments ad¬ 
vanced by the advocates of the tautological thesis is their insistence upon the perfect 
divisibility of factors. M sorts of fables-such as Hahn’s world of ant-men and 
ant-machines-oro designed in order to explain how from this assumption it foUows 
tautologicaUy that the optimum scale of production is indetermmate. But, as 
Chamberlin first pointed out, perfect divisibiUty of factors is rather a smoke screen 
which obscures the issue: the optimum scale may be indeterminate even though not 

factors arc perfectly divisible. AU we need is that all scallops in Chamberhn s diagram 

should bo tangent to the same horizontal straight Mne.“ In fact, we may go even 
further and, for the sake of the logical probing, assume that all factors have a natural 
unit. In this case, the production function y) exists only for inte^al values 

of ^ and y. But that does not preclude/(A*, hy) = Mix, y) for aU mtegral values of 
Xxy Neither indeterminateness nor homogeneity (of a function) are oonoepte 
restricted to the case of continuous variables. Why then the insistence upon the 

perfect divisibility of factors 1 

The answer to this question is that the usual type of argument against the exis¬ 
tence of an optimum scale confuses divisibility oi factors with divisibility of processes. 
To wit, Hahn writes: “si nce perfect divisibiUty [of factors] is assumed, it is solely a 

Eobinson. “Scler’B Theorem and the Problem of Distribution.” Jours^. 1934. 

p. 402n. 

so Ohamberlin, op. eit., p- 243. 
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matter of subdividing any single productive process into a large number of stages [i.e., 
identical processes save for size], and tkis by definition is possible.”®^ This clearly 
shows that Hahn’s assumption of perfect divisibility applies not only to factors but 
also to processes. 

This tacit connection between a property of factors and one of processes im¬ 
plies a peculiar view of natural phenomena, to which the respective authors may or 
may not subscribe consciously. The view boils down to this : In nature aU trans¬ 
formations consist of mere reshufifiing of some primary substances; such reshuffiing 
can bring about no qualities other than those inherent in the primary substances. 
All processes then are indifferent to size, just as the process of measure is. Indeed, as we 
have repeatedly emphasized, measuring involves some operations, i.e., it represents 
a process. And this process stands out as one that does not alter the quality of the 
element involved— its input, as it were. This is what we usually mean by “measure 
is indifferent to quahty.” The rationale of the view mentioned above seems to be 
that because some elements are cardinally measurable— that is, they can go through 
a certain process without any qualitative residual—^the same must be true of aU processes 
in which they am inputs. 

Now, from the assumption that aU processes can be divided or compounded 
without any quahtative residual it follows that all natural laws, not only economic 
processes, are expressed by homogeneous functions of the first degree. This is a tauto¬ 
logy. It is then this assumption that is crucial for the tautological thesis. AU other 
points upon which past controversies have spent much effort, are irrelevant. This 
is especiaUy true for the assumption of “perfect divisibility of factors.’’ Of course, 
the assumption is void of any meaning if factors are not oardmaUy measurable. 

fi. Natural laws and the guedhtative residual. Examples of processes that 
are not indifferent to size are so abundant in natural sciences that one can 
only wonder how their existence may ever be ignored by other disciplines. At the 
microscale, organic chemistry offers innumerable examples where new qualities 
emerge after polymerization, i.e., after a certain scale is reached. For a topical illus¬ 
tration one may also mention the critical mass of atomic explosion. At the macroscale, 
in the theory of structures it is almost impossible to find a linear relation between 
homogeneous and perfectly divisible materials—iron, cement, insulation, etc—and vari¬ 
ables expressing measm-es of some quality—resistance to strain, elasticity, radiation, 
and so on. The qualitative residual—of which we have spoken earlier —is reflected 
in the non-linearity of laws such as these, which relate to two distinct categories of 
variables; one essentially quantitative, the other pertaining to quantifled qualities. 

No doubt, the heat radiation from two identical spheres is twice as great as 
that from one such sphere. And so is the quantity of material &om which they are 
constructed. That much everyone knows about 1-|-1 = 2. But the issue of the 
optimum scale is only partly related with this external addition. The main problem 
concerns what happens when the same process is expanded or constructed. For simple 
but oonvmcmg iUustrations we need not search the intricate world of life phenomena 
To construct a sphere of radius, B, and wafl thickness, d, it takes a qua ntity of materials 
a»Oy, dt., p. 134. Italics added. ~ ~ ^ 
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proportional to the heat radiated through such a sphere is propor¬ 

tional to iJ®, while the heat that could be stored inside it is proportional to {R —d)®. 
There is no linear relation between these expressions, and yet they all represent homo¬ 
geneous variables. This example indirectly shows that the larger the furnace the less 
coal (proportionally) we need to keep it at a constant temperatm’e. However, as 
the size of the sphere grows larger, the same wall thickness wUl no longer resist internal 
strain, and the sphere wUl collapse under its own weight. To prevent this we have 
to make the walls thicker and thicker; ultimately, any further increase in size becomes 
definitely uneconomical. 

The illustration recaUs Herbert Spencer’s splendid analysis of the optimum 
size of a bird. As he explained, volume grows faster than the area enclosing it, and 
the latter, faster than its average diameter. To store energy efficiently the bird s 
size must be large. But a large bird is heavy and beyond a certain weight the wing 
bones would have to be so long that they wiU break under the strain of lifting the body 
into the air. All individual processes whether in biology or technology follow exactly 
the same pattern : beyond a certain scale some collapse, others explode, or melt, or 
freeze. In a word, they ceased to work at all. Below another scale, they do not 


even exit. 

The advocates of the indeterminateness of optimum scale, may, if they so wish, 
ignore all this evidence of the existence of qualitative residual in all laws. But then 
they must be prepared to accept another tautological conclusion, which seems to have 
thus far escaped notice. For if there is no qualitative residual, there, is nothing to 
prevent the process by which one factor is substituted for another from being indifferent to 
size. Consequently, all isoquants should be linear and aU production functions should 
be hnear homogeneous expressions of factor quantities. The formula q — SAj /1 would 


thus represent the universal law of production.®® 

7 . Individual processes. The fact that the authors supporting the tauto¬ 
logical thesis mean “perfect divisibility of processes” when they say “perfect divisibility 
of factors”, explains why they insist that every term should be defined while they fail 
to define “individual” process. For naturally, if processes are perfectly divisible, 
then process loses all individuality and there is nothing to define. As there is no 
natiu-al unit connected with a perfectly divisible substance, thei-e is no individual pro¬ 
cess involved.in the concept of concrete process. But as we have explained in the pre¬ 
ceding section, the issue concerning the optimum scale centers upon what happens with¬ 
in the same process. And we can speak of the same factor or the same process o y 


in reference to an individual factor or individual process. 

The difficulties connected with the concept of individual process are well- 
known In spite of this, no theoretical description of reality can dispense with the, 
primary notion of individual process : all natural laws describe in the first place an 
ffidividual process. The isolate system of physics is nothing but such a piocess. 


..Soine points in Hohu’s proof diaoW earlier eeem to a^eat that he “8^* 
reaeoned from tL position. For if the production eurfaoe is a plane the ooneept of rate 
can easily be extended-to movements in any direction. 
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In .biology and in Social sciences the concept may raise some worthy issues because at 
times it has been applied to such troublesome categories as species, social classes 
or political parties. In production theory, however, we see no reason why “an ice¬ 
cream plant” should be a less legitimate notion than “tree or protein molecule . 
There is only one point that must be clearly understood. What we regard as one 
or as “many” in each situation depends upon the problem at hand. In production 
theory we are led to distinguish two kinds of individual processes. The first is the 
process for which the terra plant has been imported from biology : it is an ind/ividwil 
physical process which may be assimilated to a spontaneous natural process for it is 
governed almost exclusively by natural laws. The second kind of individual process 
reflects the unity of organization that supervises and controls production. In addition 
to the natural laws governing the physical processes included in it, this latter process 
is subject to the laws concerning the human ability to control natural phenomena for 
a definite purpose. 

In logical order it is the plant process that comes first; it also is the more critical 
of the two. A most convenient and transparent way of describing it is g = J'(W), 
the relation between output and the “material” input. This relation may vary from 
one process to another, even if the individual output remains the same, but broadly 
speaking it is in each case determined by the natural laws involved. 

The following propositions express some very obvious features of the situations 
to which we ordinarily apply the concepts just described. 

01 : There exists a class of individual factors, {Ej}, ieM, such that 

every Ej has a natural unit, m^, and for every concrete process (tt, F), the vector 
Y{fj) has at least one coordinate 0, feM. 

A unit, obviously represents a management unit. Such a unit may consist 
of a single person or of a board together with its general staff. There is no restriction 
in this respect. 

02 : Given any concrete process, (w, F), there exist concrete processes 
“(TJ'i. ■with Tt, Tii e n*. and 

3 = ?i+?a+-"+3n» Y = Vi+Vi-i-... + V„, ... (18) 

and such that for every Ytlf/) the following conditions hold 

fa = ^a> and ff = 0 for j a, jeM. ... (19) 

It is obvious that aprocess a{7T, F) satisfying (19) represents a prooess under one manage¬ 
ment. Eor such a prooess we may put F = (IF, mf), where IF is a vector in the space 
of non-management factors, and write a{n, W; mfj instead of odjr, F). 

The description of a prooess by a(7r, IF; mf) is however incomplete, for it in¬ 
cludes no information regarding the number of individual physical processes covered 
by the firm. We must add the information that 

7T = 7ri±7Ti±...±7r„, TF= lFi-|-PF2-f...-f-ir„, ... (20) 
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where n, IIj and each pair (g,-, represents a concrete instance of an individuaJ 
physical process. In case « = 1, we shall simply write oi( 7 r, W\ instead of 
a(7r, W‘, mj and (20). 

Definition 14 ; Given IIj, and it, the set/^(mg) of all processes a( 7 T, W; «!„) 
satisfying (20) is a it-plant firm. (If it = l, we shall omit the upper-script.) 

03 : The set is never empty. 

04 : If a(7r, W; Wa)eZ^(ma), then for the same distribution (20) and for any 
6eJkf, there exists a n' such that a{iT', W-, m^) 

The meaning of these two propositions is obvious: 03 states that any product can be 
produced by a it-plant firm whatever it and wia may be; 04 states that any management 
unit can manage any process. 

06 : If {ii(7ri, Wi‘, W^\ ma)el^(ma) there exists a n such that £ii(7r, 

Wi+Wi ;mJeZj(mJ. 

We shall write 


“(^1. »»o) = “(Tf. ma) 


and refer to0as internal addition. 

Definition 16 : The process (i)+(7r+, W; is said to be efficient if 

g'+ > S' for any to(ir, W\ m^elj^ma). The process ti)*(7r*, W; ma)el^(ina) is completely 
efficient if ? for any a{/r, W] 77ij,)e/j(OTj), 6elf. 

From Bll it follows that every efficient process is contained in IjlrUa). The 
only reason for a process <i)(7r, W', not being efficient is that the respective manage¬ 
ment unit is intentioruMy either careless in ohoosing the best techniques according to 
its knowledge or negligent in running the process thus chosen. Since elimination of 
this whimsical aspect of the human nature does not affect the conclusions of our 
argument, we may assume that aU processes are efficient. The difference in efficiency 
between two processes then is due only to the qualitative diffei’once of their manage¬ 
ment units, which covers knowledge of techmques as well os other management abilities. 

Let us observe that if all processes are efficient the set Zj|,(ma) con be described 
by a singled-value function 


g=U(lf;mJ. ... (21) 

This is not identical to the usual concept of plant production function. In the first 
place, in TJ{W-, the unit of management is clearly set out as a qualitative unit. 
Secondly, in (21) the output is cardinally measurable; the formula, therefore, repre¬ 
sents only a “slice” in the usual production function of a plant producing a multi¬ 
product. We should also add that since we shall have frequent occasions to consider 
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only variations of W such that W = wWf^, being given, it is convenient to refer 
to w as the scale of the process. 

The question of whether a completely efficient process always exists as a con¬ 
crete process is more involved and wiU be taken up in the next section. 

8. ProportioTialiiy, returns and efficiency. One type of argument against the 
existence of an optimum scale makes use of the proposition that “if every factor is 
homogeneous, then doubling aU factors doubles the output.” We shall refer to such 
an argument as “the proportionality thesis.” It goes without saying that there 
can be no quarrel about the validity of the above proposition if apphed to an external 
addition, as that of B4 or C2. Controversy arises only if the doubled output is obtained 
by an individual producer, i.e., by a firm. In examining the possible interpretations 
of the proposition in question it is necessary to treat the one-plant firm separately 
from the multi-plant firm, for the two situations do not dead to the same conclusions. 
But, first, we must consider the various conceivable views on .the nature and the role 
of the management factor. These are : 

(a) Management is a fictitious factor of production introduced in economic ana¬ 
lysis by a faulty conception of the productive process. In a static process, as in any 
other such process, every factor has one main role, that of keeping the process going. 
By definition, each factor must perform its specific role if it is to be a factor at all. 
Consequently, a productive process does not need a special factor to control and 
coordinate it. If we came to talk about a management unit it is only because of 
the need to identify processes; a management unit then is only a name. In this 
ease, only TF is a true variable in (21), and the latter becomes 

g* = l7(W). ... (22) 

The economic process of a plant is then reduced to a purely physical process governed 
by technological (i.e., natural) laws. 

{P) Management, even though a proper factor with a distinct role, cannot in¬ 
fluence the relation between input and output except in a negative way by being 
intentionally remiss—^hke any other human factor. If this eventuahty is excluded— 
as we have done— then the relation between input and output is determined exclu¬ 
sively by technological considerations. This leads again to (22), with the difference 
that must now count as a cost element. We ought to add that the view just des¬ 
cribed is most unrealistic, for in a sense it attributes the quality of perfection to nil 
efficient management units. We have nevertheless listed it for the sake of complete¬ 
ness. 

(y) Output depends upon the quality of the management unit, in the sense 
that each management unit oan approach with various degrees of approximation the 
ideal output given by a formula such as (22). This ideal production function is deter¬ 
mined only by technological laws and represents the individual physical process upon 
which the corresponding^plont production rests. 
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In other words, q* represents the upperbound of U{W] rria) for oeM, If this 
upperbound is reached by U[W', nig) idien is completely efG.cient for the scale W 
(Definition 16). However, in order to take account, first of difference between ideal 
laws and actual processes, and second, of the infinite variability of human quality, 
it is advisable tp assume that no management unit is completely efficient and that there 
exist infinite many management units, aU different in some way from each other. In 
particular, given W and t there exist infinite many management units, m„, such that 
q*—6 < U(W; mj<g\ 

We can now pass to the analysis of the two cases mentioned earlier, (1) one- 
plant firm and (2) multi-plant firm, for each alternative a, jB, y. (la) In this case 
“doubling aU factors doubles the output” can mean only that nU(W) = U(nW). This 
leads to 

g* = AF, ... (23) 

where A is some constant. Nothing need be added here to what has already been 
said in Section 0 about the non-linearity of individual physical processes in order to 
see that (la) is of no avail for the proportionality thesis. (1/3) This alternative, too, 
leads to (23) and hence is subject to the same objections as (la). 

(ly) In this case, “doubling all factors doubles the output” may mean that 
nU(W; JWa) = U(nW; ... (24) 

where n has an appropriate value and wij is “the ?i-fold of Wa.”®* 

The question that arises immediately is that of the operational definition of 
“n-fold.” There seems to be no other way to go about it than the implicit definition : 

Definition 16 : If (24) is satisfied, is the n-fold of and we write 
wift = n^nia 

As explained in the introductory section such a definition is useless by itself. 
We need an existence proposition 

Zl : Given a concrete process co(7r, W', m„) and any appropriate n, there 
exists be M such that to(7i7r, nW ; Wj) is a concrete process. 

In plain words this states that any number of one-plant firms can be replaced 
by a single one-plant firm without any loss of efficiency as far as the relation between 
the non-management input and the output is concerned. The proposition, which is 


asThere is absolutely no point in considering the case of a factor ■which would have a cardinal scale 
like that of Example 8 : factors either are perfectly divisible or have a natural unit. The some is then true 
of the cardinally measurable set {nW}. Accordingly, in what follows we shall assume that U(nW; 
mi) exists either for all values of n, or for only such values that nW=pWo, where p is an integer and Wq, 
the natuisl unit of (nW). 
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far from .transparout, is not of purely academic interest: it concerns the controversy 
over the merits of large scale production (not to be confused with large corporation.)®* 

We can easily proved that if Z1 is true, then (23) is true. Let U{Wq)IWq = A 
and W = nW^, W being chosen arbitrai'ily. Let e > 0 and e/« > ^ > 0. Let aeM 
be such that U(Wo; m„) > U(Wo)-il. By Zl, there exists beM such that nU(Wo; 

= U(W; TWj). Hence 17(1^; mj) > AW-c. On the other hand, it is immediate that 
U(W; wij) is not greater than APT. Hence, (23) is proved. Therefore, (ly) is to be 
rejected on the same ground as (Itx) and (ly?). 

Before passing to the case of a multi-plant firm, let us point out a very important 
conclusion of the preceding argument. What refutes the proportionality thesis in 
the case of a one-plant drm is the fact that no individual physical process is indifferent 
to size. The point that something similar may hold for management organizations, 
if added, would make the argument all the stronger; but it is not needed. This is no 
longer true for a multi-plant firm. In a multi-plant firm the individual physical 
processes are added externally : if to a given W there corresponds the output q* in a 
single individual process, an output of nq* can be obtained from nW in n individual 
processes. The ideal output of a multi-plant firm can then be proportional to W 
(at least for multiples W = nWg of the optimum scale, Wo, of the individual process). 

In the analysis of the multi-plant firm we shall distinguish the same 
alternatives (a)-(y). 

(2a) Since management is a pure fiction, a multi-plant firm, too, is just 
an identification label corresponding to our own subjective desire of referring in some 
way to n individual processes. It makes no difference whether some processes 
are thus grouped under one label or under several labels. The multi-plant firm 
becomes s 3 nnonymous to “industry,” Alternative (a) constitutes, therefore, a triumph 
for the proportionality thesis, even though in a definitely vacuous manner. 

(2yff) As any management unit is assumed perfect, any TOb can run any scale with 
complete efficiency. Therefore, if <o(7r, W ; m^) is a concrete process,then ^(tiw, nW ; mf), 
too, is a concrete process. By observing that from the last proposition, 

(by Definition 16), we reach the conclusion that “doubling aU factors doubles the out¬ 
put” is vindicated. However, let us point out that the optimum scale of the firm is, 
in this case, infinite, not indeterminate. Naturally, perfect management units—^if 
they actually existed—should be exploited to the fullest extent, 

(2y) In this alternative, the proportionality thesis can be formulated as follows: 

Z2. If (o(7r, W ; m„) is a concrete process, then given any Ji > 1 there exists 
beM such that a(mT, nW ; mf) is a concrete process of an n-pla/nt firm. By implicit 
definition, m^ = n^m^. 

24We should point out a fe^v further issues related to Definition 18. As it stends this definition 
Billows for the troublesome result that ma=n^tni, and m6=n(g)nta at the same time, even if the individual 
out-put and the ratios between non-management factors do not change. To avoid this, we could make 
the definition stronger by requiring that (24) should be fulfilled for aU W=mWo. But this is not needed 
for our immediate purpose. 
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,, ^ thmg we have said thus far militates against this proposition. Clearly, 

it aUows for the existence of optimum scale in the case of one-plant firm. Nor can it 
be rejected on the ground that in an individual process decreasing returns must sooner 
^ footer is invariable and all others grow proportionately. This 
proposition (the so-called law of variable pi-oporbions) may be invoked to prove that 
a one p an rm as necessarily an optimum scale if the management unit does not 
c ange. ut in Z2, the management unit is free to change with the scale of operations. 

IS owa or t e possibility that in Chamberlin’s diagram one scallop should follow 
anot er to infinity, all tangent to the same horizontal line and each representing 
an mdnvtdual producer operating a different mmher of plants.^^ 

On the other hand, there seems to be no common-sense objection against the 
idea that the merger of any number of firms producing the same individual output 
should not affect the ratio between output and non-management factors, os lougi as 
no restriction is imposed upon the size or the guality of the new management unit. 


This does not mean that Z2 vindicates the proportionality thesis. At most 
it enables us to state a perfect tautology or write down an elegant formula. But it 
does not solve the problem of optimum scale. This is a problem of ef&cienoy, and—as 
we have repeatedly emphasized —efficiency measure requires cardinal measurability. 
I'or this, JWj = n^m^ does not suffice: we must know how many mfs make an 
in the cardinal sense. And this is an insoluble problem in real terms. Indeed, not all 
physical elements of an —^presidents and oommissars, consultants and advisors, 

generals and marshals, etc, etc—are included in every other m^. In real terms, 
management units differ qualitativdy, and that is the end of it. For a meaningful 
comparison of all management units we have no other choice than to turn to prices, 
provided however that in the respective eoonomio system the latter reflect adequately 
the relative cost to the community. For this reason Chamberlin’s idea of analyzing the 
problem of optimum scale with the aid of a diagram of a family of average cost curves^ 
seems for more promising than using the production function and its isoquants— 
however more respectable the latter approach may be. 


GoNOLxraiONB 

An analysis such as ours, using formal logic blended with elementary 
common sense, could not claim to settle the intricate issue of the optimum size of 
an eoonomio organization, which has for long been a main target in the contro- 
vetsies over the merits of large corporations and of large governments as well. Wo 
oan only claim to have isolated the numerous related issues. 

In the first place, we have shown that the ordinary concept of efficiency (as 
well as other equally important concepts of production theory) has no meaning if 
factors and products are not cardinally measurable. The issue of cardinal measurabi- 
hty, therefore, is far from idle. Cardinal measurabUity is not merely one convenient 

»» This point is extremely importaint in view of the fallacy—hesurd now and then—^that the exis- 
tenoe of the optimum size for a flnn follows from the lew of variable proportions. 

soChamberlin, op. oil., p. 233. 
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ordinal scale, but a real, specific property of numerous material variables. This pro¬ 
perty can be completely described by a series of operational propositions which are 
not common to aU types of measurables. 

Secondly, we have shown that the optimum size of an economic organization 
is not a technical problem like that of the optimum size of a plant. The optimum size 
of organization involves comparisons of qualityj efficiency, therefore, belongs to the 
qualitative residual of the analysis of a productive process exclusively by the produc¬ 
tion function. 

As a mere speculation, one may however regard efficiency as a quality of 
"thinking” matter. In this case, one may mvoke the fact that relations between 
quantified qualities and true quantities are never linear and conclude that any 
organization has an optimum size, just as any plant has one. Clearly, the optimum 
size in both cases must change with the progress of our knowledge of “inert” and 
"thinking" matter. 



CAPITAL FORMATION AND ITS FINANCING IN THE PRIVATE 
CORPORATE SECTOR IN INDIA* 

By N. S. R. SASTRY and V. K. SASTRY 
Bombay, India 

1. ISTTBODtrOTIOK 

The private corporate sector in India comprising all joint stock companies 
has been playing an invaluable part in the development of industries. The formation 
of joint stock companies goes baok to the middle of the nineteenth century and since 
then the sector witnessed a continuous growth which accelerated substantially during 
the first two plan periods (1961-1961); the total paid-up capital of all non-Government 
companies together which was about Rs. 99 orores in 1917-18 increased nearly eight¬ 
fold to Rs. 775 crores in 1950-61; by the end of the first plan period in 1956 the 
paid-up capital amounted to Rs. 968 orores and it expanded further to Rs. 1,200 
orores by the end of the second plan period. In the pre-war period the growth of this 
sector was greatly facilitated by the managing agency system. The managing agents, 
mostly organised as firms, provided not only promotional and managerial services 
but also much needed finance particularly in the early days of industrialisation when 
neither enterprise nor capital were plentiful. Subsequently, however, the system 
evoked much public criticism and in the post-independence period, restrictive and 
controlling measures were introduced in the Indian Companies Act (1951 and 1956). 
Since Independence, several measures were initiated by the Government to accelerate 
industrial tempo of the country which helped, directly or indirectly, promote the 
growth of the corporate sector. An idea of the importance of the private corporate 
sector can be had from the fact that this sector accounted for about one-fifth of the 
total capital formation in the private sector during the first two plans. The object 
of this note is to review the trends in capital formation and its financing in the private 
corporate sector engaged in mining and manufacturing during the first two plan 
periods. 

2. OOVIIRA.GII AND SODBOES OB’ DATA 

The private corporate sector comprises mainly non-Government public limited 
companies and private limited companies and the basic data on the operations of these 
companies are provided by the annual studies on company finances made by the 
Reserve Bank of India and published from time to time in their monthly Bulletin. 
The Reserve Bank’s studies on company finances are based on a purposively selected 
Sample of medium and large public and private limited companies, each with a paid-up 
capital of Rs. 6 lakb.g and over; the number of public limited compames thus selected 
being 750 for the period 1961 to 1966 and 1,0 01 (which includes almost all the 750 

* Any views expressed here are the personal views of the authors and are not necessarily 
those of the institution which they servo. 
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for the earlier period) for the period 1966 to 1960 and coverage in terma of paid-up 
capital of the selected companies being fairly high at about 66% and 76%, respectively, 
for the two periods mentioned above. The selected companies cover not only mining 
and manufacturing industries but' also 'such activities like trading, transport etcj., 
and omitting the latter, the number of mining and manufacturing companies covered 
by the Reserve Bank’s analysis is 624 for the period 1061—55 and 725 for the period 
1956-60 and the present study is confined only to the operations of these companies. 
In terms of paid-up capital, the coverage uf 'these oompames among all non- 
Government public limited companies engaged in mining and manufacturing 
activities is about 66,7% and ,81.0%, res;peotively, for the two periods, ihe 
private limited companies are omitted from the p'urview of the present study as 
data relating to these companies are, available only for the second plan period. 
Ifurther, as the number of pubho limited companies on which this study is based is 
different for the two plan periods, there may be an element of non-comparability 
in the data for the two periods even though such comparison is confined to 
certain important rates of gro'wth and ratios but .this may not bo a serious limitation 
in 'view of the fairly high coverage (in terms of paid-up capital) of the selected 
companies. 

Bate of growth of assets. Table 1 presents the various rates of growth of 
assets formation as revealed by' the selected companies during the period 1951-60. 


TABLE 1. RATES OF GROWTH OF ASSETS FORMATION QF, PRIVATE CORPORA- 
TIONS IN MINING AND MANUFACTURING INDUSTRIES 


period 

total groee - 
assets' 

capital formation 

flxed osssts 


grOBB 

nst 

gross 

net 


1961 

11.2 

12.0 

13.1 

6.1 

2.6 

23.6 

1052 

2.2 

2.4 

-0.3 

7.7 

7.2 

-6.6 

1953 - . 

4.1 

3.9 

1.8 

8.2 

- 8,3 

-4.4 

1954 

6.7 

6.0 

6.8 

8.2 

8.1 

3.0 

1966 

10.0 

9.6 

11.1 

10.4 

14.6 

7.7 

1961-65 : average 7.8 

7.8 

6.0 

0.6 

9.4 

4.6 

1966 

14.6 

17.0 

20.7 

14.8 

19.7 

21.9 

1967 

12.2 

16.2 

17.3 

17.4 

22.8 

10.6 

1968 

7.6 

8.4 

,7.0. 

11.0 

12.9 

0.6 

1969 

6.4 

6.2 

4.6 

7.6 

6.6 

3.1 

1960 

11.2 

11.0 ■ 

10.4- 

8.0, 

6.0 

18.7 

1966-60 ; average 12.7 

14.4 

16.1 

16.0 

16.8 

13.2 


Note : Data relate to 624 companies. for 1961-1965 and to 726 oompanies for 1966-1900 
in thie and all the following tables. 


In the year 1951 which marked the beginning of the first five year plan there 
was a substential increase in the total gross assets as well as total capital formation, 
bulk of which was accounted for by a very heavy speculative inventory accumulation 
whicli occurred during the year as a result of the Korean War boom. The rate of 
growth of gross fixed assets formation during that year was, however, much lower at 
6.1 per cent. The rate of investment in gross fixed assets -witnessed a sizable gfowth 
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from 1962 onwards and in tlie last year of the first plan period it was much higher 
at 10.4 per cent. It may be observed in this connection that though thei first plan 
period commenced from 1961, the, actual plan proposals and efforts to implement 
them came out much later. The assets formation which gained momentum towards 
the end of the plan period continued till the middle of the second plan and again 
tapered off towards the end of the second plan period. The lack of a uniform trend 
in the growth of assets is j)erhaps not an unusual phenomenon in the sense that 
investment tends to be irregular, completion of substantial investment projects being 
followed generally by a slackness and it may therefore be more appropriate to compare 
the average rate of growth during certain periods. The average rate of growth of 
total gross assets (the total of physical assets and financial claims) for the second 
plan period is higher at 12.7 per cent per annum as compared to the corres¬ 
ponding rate of 7.8 per cent during the first plan period. The difference in the 
average rates of growth of gross fixed assets in the two plan periods is more marked; 
it moved up from 9.6 per cent per aimum during 1951—66 to 16.0 per cent per annum 
during 1966-60. 

In order to examine the differenoes in the patterns of growth among different 
groups of industries, we have divided aU the industries covered by the present study 
into three groups,, viz., capital goods, intermediary goods and consumer goods. Iron 
and steel and engineering industries are included under capital goods while mineral 
oil, jute textiles, cement, electricity, paper and coal are included under, interme¬ 
diary goods. Vegetable oils, sugar, cotton, sitk and woollen textiles and matches are 
included under consumer goods. The average rate of capital formation of these three 
groups of industries is shown in Table 2. 

TABLE 2. RATES OE GROWTH OP OAPITAL FORMATION : INDUSTRY GROUPS 

total grosB groBB capital gioss fixed 
assets fOTmation . aasets inyentorioa 

plan period 




first 

. second 

first 

second 

first 

second 

first 

second 

1. 

all induBtrieB 

7.8 

12.7 

7.8 

14.4 

9.6 

16.0 

4.6 

13.2 

2. 

capital goods 

14.3 

22.4 

13.0 

27.8 

12.6 

31.1 

14.1 

21.0 

3. 

intermediary goods 

6.6 

11.8 

6.8 

11.8 

8.2 

11.3 

2.1 

13.8 

4. 

QonBumeT goods 

6.0 

8.8 

6.6 

, 10,6 

9.4 

10.9 

2.9 

9.B 


During both the plan periods the rates of growth of capital formation as well as 
gross fixed assets formation were rnuch higher in respect of capital goods industries 
as compared to the corresponding rates of growth of intermediary and consumer 
goods. The average rate of gro'^h of gross fixed assets of capital goods industries 
was much higher during the second plan (31.1 per cent) as compared to the first 
(12.6 per cent); in the case of intermediary and consumer goods industries the rate 
of inventory accumulation showed a marked inerease in the second plan period whereas 
the rate of expenditure on fixed assets registered only a moderate rise. The bi^ 
of the investment under capital goods was under iron and steel, investment projects 
in which were almost completed by the middle of the second plan period, 





260 


N, S. B. SASTRY AITO V. K. SASTRY 


In the context of such varying rates of growth of stock of capital in mining 
and manufacturing industries it would be of interest to examine the roles of different 
methods (internal and external) of financing the capital formation and to examine the 
factors that influence the choice among the alternative sources of financing. An 
obvious limitation of the present study is that the period is too short to permit any 
firm inferences about the long-term trends in the pattern of financing capital forma¬ 
tion and the empirical findings presented below should therefore be regarded only 
as tentative. 

Internal and external sources of finance. Internal finance represents funds 
obtained from the retentions out of current income. For the present study ‘gross 
internal sources’ are defined as the sum of (i) net profits retained, (ii) provision for 
depreciation and (iii) increase in tax reserves net of increase in income-tax advance; 
the last item may be regarded as roughly equivalent to tax provision during an year 
less tax paid (irrespective of whether it is by way of advance payment or otherwise) 
during that year. ‘Net internal sources’ are equal to ‘gross internal sources’ leas 
provision for depreciation. External sources refer to funds obtained through new 
capital issues, bank loans, mortgages, other borrowings, trade credit, etc. The sum 
of internal and external sources of funds represents the total sources of funds obtained 
during the year and is by definition equal to total uses of funds for acquiring physical 
as well as financial assets. 

The percentage shares of gross internal sources and external sources in the 
total sources of funds during the decade 1961-60 are presented in Table 3, 


TABLE 3. INTEENAL AND EXTBENAL SOUEOES AS 
PERCENTAGE OF THE TOTAL SOURCES 


year 

total 

internal 

external 

1061-1965 ; average 

100 

63.3 

46.7 

1961 

100 

61.3 

48.7 

1962 

100 

96.0 

4.0 

1963 

100 

69.6 

30.4 

1964 

lOO 

37.6 

62.4 

1966 

100 

61.2 

48.8 

1966-1900 : average 

100 

46.5 

63.6 

1966 

100 

37.3 

02.7 

1957 

100 

24.0 

76.0 

1968 

100 

62.0 

38.0 

1059 

100 

67.3 

42.7 

1960 

100 

64.9 

46.1 


The share of internal sources in the total sources of new financing shows 
no uniform trend during the period 1951-60. However, the average share of internal 
sources during the first plan period was 63.3 per cent while it was lower at 
46.6 per cent during the second plan period. Profits as well as retentions were in 
general higher during the second plan period but the average rate of capital formation 
during this plan period was substantiaUy higher as compared to the first plan 
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period and consequently tiiere has been a greater dependence on the external sources. 
It may be useful to examine what proportion of total capital formation was accounted 
for by the internal sources even though it may not be quite realistic to associate 
specific sources of funds with specific uses. The gross internal sources represent the 
saving or surplus on current account of the firms and the difference between capital 
formation and the saving represent net financial deficit of the firms, assuming capital 
transfers to be negligible. The figures of internal sources and of financial deficit 
thus arrived at expressed as percentages of total capital formation together with the 
corresponding rates of capital formation (i.e. fixed assets plus inventories) are shown 
in Table 4. 


TABLE 4. PEBOENTAO-E SHARE OF INTERNAL 
SOUROES IN GROSS CAPITAL FORMATION 


net finanoiAl 

year groaa capital internal deficit ( + ) or 

formation aourcea aurplus ( —) 


19B1-1906; avsraga 

100 

64.6 

35.4 

1961 

100 

67.8 

42.2 

1962 

100 

106.7 

-6.7 

1963 

100 

86.9 

18.1 

1061 

100 

48.4 

61.6 

1966 

100 

64.6 

36.6 

1966-1960! sverags 

100 

66.0 

44.0 

1966 

100 

41.9 

68.1 

1967 

100 

24.1 

76.9 

1968 

100 

97.6 

2.6 

1969 

100 

72,6 

27.4 

1060 

100 

66.9 

33.1 


The average share of internal sources in total capital formation declined 
from 64.6 per cent during the first plan period to 66.0 per cent during the second 
plan period while the average rates of capital formation increased from 7.8 per cent 
in the first plan to 14.4 per cent in the latter period. Even though there have been 
substantial year to year variations in the percentage share of internal sources to total 
capital formation, there appears to be a general negative association between the 
two and the coefficient of rank correlation between these tAvo variables works out to 
be significant at -0.794. In other words the years, when the rate of capital formation 
was higher tended to be characterised by lower share of internal sources. It may 
be of interest to compare the magnitude of financial deficit (i.e. the excess of mvest- 
ment over saving) in relation to the investment of these Indian corporations with 
the corresponding figures for other countries and the relevant figures are given in 

Table 5. 
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TABLE B. EINAJSrOIAL DEFICIT AS PERCENTAGE 
OF GROSS CAPITAL FORMATION 


countries 

fluanoial deficit of the 
corporate sector as por- 
cdcitage of gross capital 
formation 

India 


1961-66 

36 

1966-eO 

44 

Japan (1964-67)* 

46 

West Germany (1966-67)* 

37 

U.S.A. (1964-66)* 

23 


*8ourca: A study on mon^ fio’ws in Japan 1968, 
The Bank of Japan. 


The dependence on external sonrces for capital formation by Indian corporate 
sector during the second plan period was of the same order as in Japan but much 
higher as compared to West Germany and the IT.S.A. As those figures seem to suggest, 
the extent of financial deficit in relation to capital formation appeal’s to depend on 
factors other than the degree of development of an economy. 

The share of internal sources in total sources of funds in respect of the three 
groups of industries mentioned earlier are presented in Table 6. 

TABLE 6. SHARE OF INTERNAL SOITRCES IN 
TOTAL SOURCES: INDUSTRY GROUPS 


internal eouxoea 


induatiy group plan period 

first second 


1. 

all industries 

63.3 

46.6 

2. 

capital goods 

46.0 

38.4 

3. 

intermediary goods 

62.3 

48.8 

4. 

oonsnmer goods 

62.6 

47.6 


All the three groups of industries registered a decline in the average share of 
internal sources in the total sources of finance in the second plan period as compared 
to the first. In both the plan periods capital goods industries depended to a 
larger extent on external sources than intermediary and consumer goods industries. 
The structure of financing as revealed by the share of internal sources was 
almost similar for intermediary goods and consumer goods industries. The financial 
structure of these three groups of industries also appears to suggest that higher the 
rate of growth of capital stock the higher will be the dependence on external sources. 
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Oompomnta of internal financing. The trends in the three components of 
internal sonroes, viz., (i) depreciation provision, (ii) net accrual of tax reserves and 
(iii) net retained profits may now be examined. The percentage shares of these 
three components during the period 1961-60 are given in Table 7. 

TABLE 7. PEROBNTAGE SHARE OP COMPONENTS OP 
INTERNAL 8OTJR0ES 


year 

total 

depre- 

oiation 

provision 

tas 

reserves 

net 

retained 

profits 

1961-1965 ; average 

100 

01.9 

6.2 

32.8 

1951 

100 

46.4 

14.0 

40.7 

1062 

100 

102.6 

—28.9 

26.3 

1063 

100 

79.9 

—6.1 

26.2 

1064 

100 

90.8 

12.2 

—2.9 

1966 

100 

30.3 

12.1 

48.7 

1966-1060: average 

100 

66.3 

6.6 

37.0 

1066 

100 

38.1 

11.0 

60.6 

1967 

100 

79.4 

-4.3 

24.9 

1968 

100 

36.2 

6.8 

68.0 

1960 

100 

66.6 

2.2 

32.3 

1960 

100 

49.9 

7.6 

42.6 


It will be observed that net accrual to tax reserves is of relatively smaller 
significance accounting for, on an average, 5 to 6 per cent of total internal sources 
during the two plan periods. Depreciation provision, on the other hand, accounted 
for a major portion of internal sources but its share had, however, dechned from 
61.9 per cent during 1961-66 to 66.3 per cent during 1966-60. Further, in the years 
in which the share of depreciation was low, profits were also generaDy found to be 
low. It may be noted that the figures of depreciation are those allowed by the 
companies by the conventional accounting methods and may not represent the 
actual amounts required for making up the loss incurred through capital consump¬ 
tion. In a study of the financial aspects of capital formation, changes in actual provi¬ 
sion are of greater relevance than the actual capital consumption for it would throw 
hght on the behaviouristic aspect as to how the actual provisions for depreciation 
vary at various rates of growth of the stock of capital. Depreciation provision 
expressed as percentage of expenditure on fixed assets is shown in Table 8. 

TABLE 8. DBPREOIATION AS PEROBNTAQB OF 
BXPENDlTtlBE ON FIXED ASSETS 


dfipreoiation proviBion rate of growth of 
OB pexoBBtBgo of grMB gross fixed assets 
fixed assets formation 


1961-56: average 

1951 

1952 

1963 

1964 

1965 

1960-80 : average 
1066 
1967 
1068 
1969 
1900 


49.7 

78.1 

63.7 
49.9 

61.3 

33.6 

38.6 

26.6 
24.7 

86.1 
66.6 

63.4 


9.6 

6.1 

7.7 
8.2 
8.2 

10.4 
16.0 

14.8 

17.4 

11.9 
7.6 
8.0 
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The provision for depreciation expressed as percentage of gross fixed assets 
formation was much lower at 38.6 per cent during the second plan period than in 
the first plan period (49.7 per cent) while on the other hand average rate of expenditure 
on fixed assets was higher at 15.0 per oent in the second plan as compared to 9.6 per cent 
in the first plan period. If it can be assumed that the provision for depreciation 
represents approximately the actual loss through capital consumption, a rise in the 
ratio of depreciation to capital expenditure indicates, other things remaining the 
same, a net expansion of assets and a fall in the ratio represents greater replacement. 
In such a case the depreciation-expenditure ratio will be high in periods when 
capital expansion is low and conversely. The year to year variations in the ratio 
and the rate of expansion of fixed assets bear out, as expected, a close association 
in opposite directions and the rank correlation between the two for the period under 
consideration is as high as -0.97. 

Turning to net profit retentions, it may be observed that their share in total 
internal sources was relatively higher in the second plan period as compared to 
the first; the average shares for the second and first plan periods being 37 per cent 
and 32.8 per cent respectively. In this context it may be worthwhile examining 
the marginal rate of profit retention. If a relationship of the type R = a+yffP, 
where R represents net profit retention and P represents net profits after tax, each 
expressed as a ratio to net worth, can be assumed then an estimate of /? would provide 
a measure of the marginal rate of net saving or net profit retention of the corporate 
sector. Estimates of the above relationship obtained by the simple least squares 
method based on 17 industry aggregates for some selected years are given below: 


year 

relationship between 

R andP 

ooefdoient of 
oorrelation 

1051 

B = -2.201+0.668P 
(0.0613) 

0.94 

1864 

B = -2.734-f-O.037P 
(0.0467) 

0.96 

1967 

B = -4.022-1-0.949 P 
(0.0060) 

0.96 

1960 

JZ —3.326-1-0.812 P 

(0.0604) 

0.97 


Figures in brackets are the standard errors of the respoctivo 
ooeffioienta. 


It will be seen that the marginal rate of savings of the corporate sector is 
fairly high and it is substantially higher at 81-96 per cent in the latter two years 
(in the second plan period) than in the former two years at 64-67 per cent (in the 
first plan period). It was observed earlier that the dependence on external 
sources tends to increase with the rate of growth of capital stock and this taken in 
conjunction with the fact that the marginal rate of savings has also increased and 
is at a fairly high level in the latter years shows that the role of external financ¬ 
ing in future expansion programmes is likely to assume greater significance. 
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The difference in the structure of internal finance among the three industry 
groups are brought out in Table 9. 


TABlilS 9. PREOENTAGB SHARE OF G05IP0NENTS OF INTERNAL SOURCES : 

INDUSTRY GROUPS 


not rotainod 

dopr^iation taxatitin profits 

industry group ------- 

first second first second first seoond 

plan plan plan plan plan pla^' 


I. 

all industrios 

61 g 

56.3 

6.2 6.6 

32.8 

37.0 

a. 

capital goods 

47.0 

51.2 

8.1 3.6 

44.3 

43.0 

a. 

intrrmediary goodn 

47.6 

3.3.6 

5.8 8.7 

40.0 

37.8 

■t. 

oonHiimfr goods 

66.8 

58.5 

1.6 0.3 

31 .6 

36.0 

It 

will be observed 

that the share 

of net 

retained profits 

in the total 

internal 

sources remained more or less the same at 44 

to 46 per cent 

during the 

two plan 


pei'iods in respect of capital goods industries, whereas in the case of consumer goods 
there has been a moderate increase in the share of net profits and a reverse trend 
was noticed in the case of intermediary goods. A significant feature was that 
during both the plan periods the share of net profits retained by capital goods industry 
is substantially larger than in respect of consumer goods industry. Depreciation 
provi.sion on the other hand accounted for a relatively larger portion of total internal 
sources in the case of capital and intermediary goods industries as compared to con¬ 
sumer goods industries. 

Structure of external financing. The percentage share of different sources of 
external finajioing to total external som-ces is presented in Table 10. 

TABLE 10. PERCENTAGE SHARE OF THE COMPONENTS 
OF EXTERNAL SOURCES 


tiotol niinlt 

total fivah civpitiU bi)rrowings biuTOwingB oUirr moiii css 


lOol-IO.'i.l : avnvngi' 

100 

17.4 

11)31 

100 

11.3 

1632 

100 

480.2 

1033 

100 

34.1 

1634 

100 

7.3 

1633 

100 

20.1 

1656-1960 ! (ivoragH 

100 

20.8 

1666 

100 

16.U 

1937 

100 

16.2 

1658 

100 

26.0 

1939 

100 

44.6 

1980 

100 

17.6 


46.9 

1.3.7 

S5.7 

69.7 

41 ..) 

19.0 

—1234.9 

— 1017.4 

854.7 

26.3 

-5.7 

30.6 

50 0 

28.5 

42.7 

48.0 

12 7 

31.0 

51 . .3 

30 0 

27.7 

.30.7 

40.S 

24.4 

57.0 

27.2 

26.3 

.30.4 

17.1 

23.5 

6.3 

-3 0 

49.1 

56.6 

47.1 

25.9 


A striking feature revealed by the above table is the increase m the share 
of bank borroivings during the second plan period as compared to the first; bank 
borrowings which constituted about 16 per cent of total external sources in the 


34 
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first plan period nearly doubled their share during the second plan period. The 
share of fresh capital shows only a moderate rise from 17.4 per cent during 1961-66 
to 20.8 per cent during the subsequent period 1966-60. It may be recalled that the 
above data pertain mostly to old and established companies and do not include new 
companies which came into existence subsequent to 1966, and as such the rise in the 
importance of fresh capital as an external source of finance may be much more for 
the corporate sector as a whole than what is indicated above. Other sources which 
comprise mainly trade dues and miscellaneous current liabilities accounted for about 
36 per cent in the first plan period but their share had gone down to 28 per cent in 
the second plan period. The importance of this source would be much less if they 
are netted against similar acquisitions of financial assets and miscellaneous current 
assets. 

Turning to the structure of external finances of the three groups of industries 
some interesting features are revealed as may he seen from Table 11. 


TABLE 11. PEROENTAQB SHARE OF THE COMPONENTS OF EXTERNAL SOURCES: 

INDUSTRY GROUPS 



capital 

total borrowings 

bank borrowings 

other sources 

first 

plan 

second 

plan 

first 

plan 

second 

plan 

first 

plan 

second 

plan 

first 

plan 

second 

plan 

1. all induntiios 

17.4 

20.8 

46.9 

51.5 

16.7 

30.0 

36 7 

27^7” 

2. uapittil good ‘1 

7.S 

24.3 

S4.C 

54.6 

10 8 

18.1 

38.0 

21.1 

3. mtonnodiiu'y goods 

26.0 

26.0 

34.9 

42.8 

10.8 

20.8 

30.1 

30.3 

4. conauiuor goods 

14.S 

0 0 

07.7 

59.4 

26.0 

48.9 

17.8 

31.6 


During the first plan period the share of fresh capital was the lowest at 7.5 per 
cent in the case of capital goods industries followed by consumer goods at 14.5 per 
cent while the share for intermediary goods industries was little over one-fourth of 
the total external sources of finance, There has been considerable expansion in the 
share of fresh capital in the case of capital goods industries in the second plan period 
accounting for about 24 per cent, whereas for consumer goods industries it has shown 
sizable decline. In the case of intermediary goods the share of fresh capital remained 
more or less the same during both the plan periods. Borrowings from banks were 
relatively of a smaller significance in the case of capital goods and intermediary goods 
industries as compared to consumer goods industries during both the plan periods 
even though the share of bank borrowings has shown a uniformly marked increase in 
respect of all the three groups of industries. The share of total borrowings (including 
boiTowings from banks) by capital goods industries remained more or less same at 
a little over half of the total external sources during both the plan periods. In the 
case of consumer goods industries even though the total borrowings accounted for 
the bulk of the external sources their importance had shown a moderate deolim 
in the second plan period as compared to the first, 
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By J. KATZ-SUCHY 
University of Warsaw 


Even before I weiit to India, Professor Mahal aiiobis’ ■work was familiar 
to me. I think that all of us, Poles who were trying to follow as closely as possible 
from distant Warsaw India’s economic progi’ess, were inclined to identify his name 
with Indian planning as such. This identification bears already a homage seldom 
accorded to planners. 

Today, after five years stay in India, I can speak with a far better know¬ 
ledge of the cause, and I must say, that the favourable prejudice which I brought 
with me to Delhi on Professor Mahalanobis’ unique contribution to Indian planning 
and the multifarious activities of the Indian Statistical Institute, has been but 
strengthened. Personally, I owe to Professor Mahalanobis much of the insight I 
have been able to acquire on the Indian economic perspective. Talking to him had 
been a very rewarding experience during my stay in Delhi and the several short visits 
I had paid to Calcutta. Some of our conversations had a very practical follow-up 
and, to a certain extent, paved the way to some economic agreements presently 
ftTiatin g between India and Poland. 

Almost ten years elapsed since the discussion started on Mahalanobis proposals 
for the Second Five-Year Plan. The world picture has changed considerably and 
today economic planning enjoys an almost universal recognition. More or less 
comprehensive plans are being drafted, voted and to a lesser extent enforced, in 
almost all the developing countries of Asia, Afiica and Latin America. Plamiing is 
being commanded even by those who a few years ago were Avasting a considerable 
amount of energy in an attempt to discredit in the eyes of the developing countries 
the idea of planning at large and to cast a doubt on the phHosophy underlying 

the Indian Second Five-Year Plan in partieular. 

Planning today has become synonymous with economic development. Thus 
both problems of development and planning form today a central theme of economic 
thought. The time has passed when the main concern of the economic theones was 
the problem of equilibrium and employment. Planning is generally considered as 
the best strategy of economic development and a short-cut path to economic pros¬ 
perity. Having realised that a repetition of the classical path of the capitahst 
economy is nowadays impossible, they turn their attention towards the practical 
experiences of the socialist policy of development characterised in many instances 
by slipping over certain stages considered before as necessary Unks in the chain of 
economic changes. Moreover, the experience of the socialist pattern of developmen 
and its result recounts for the growth of the conviction that economic development 


is impossible without planning. _ _ 

PlMUUBg has become today the OTorall stretegy of development, leqnmng 
end speeieliete, eoonomiele, etetistloions end teohnioiene able to toanelete 
eoonomie policy deotalon into preotioel end integmtod short end long-tem eoono- 
mio task eelevdeted again both the neede end possibilities of the oonntcy nndet 


consideration. 
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This almost unanimous acceptance of the concept of planning, should not be 
taken at its face value. Behind semantic similarities there exists real and wide 
differences between, let us say, Soviet plans and the programmes hastily put together 
in some Latin-American countries in the spirit of the Punta del Este Charter. 

Planning, however, should not be identified with state intervention or merely 
of programming, budgeting or earmarking of funds over a certain period for one or 
another purposes. Development being an integrated process acting simultaneously 
on many levels and on all the sectors of the national ecnomy cannot dispose of 
overall planning. It must cover the basic fields of the national economy, the 
production of industrial goods, heavy and light industry, energy and transport, 
agriculture and consumption. It cannot be limited to the infra-struotural field of 
production or those industries where the state has to assign capital because of 
heavy cost and slow and low return. 

Plamiing must establish proportions between all the sectors viewed in a 
physical wa 5 \ This includes national income, and its sources, its division between 
consumption and accumulation as well as its proper division between the various 
groups of population. It must establish proper ratios of growth, whUe the choice 
of ratios as well as a choice between accelerated expansion and less rapid growth 
is a policy decision and virtually has been decided by various countries depending 
upon their economic history, the existing levels of development and of resources, 
and the needs of the population who should be beneficiary of all the changes and 
for whom whole process of development is inaugurated. All this can be practi¬ 
cally seen in the great battle fought over the Indian Second Five-Year Plan and 
its philosophy of development. The Indian Plan has been an important landmark 
in the worldwide approach to planning and a way to popularize 
among the countries of Asia and Africa. Not only planning as such, but also a 
clear understanding that the plans should be viewed in physical terms and that 
the solution of the ills of backwardness Ues in a rapid industrialization as a base 
providing for the development of agriculture, for rising levels of employment and 
creating a dynamic internal economic market. 

One could summarize Professor Mahalanobis’ impact on Indian thinldng 
on planning by stressing the follomng three features: 

(i) the advocacy of physical planning, (ii) the grasp of the correct strategy 
for an accelerated industrialization with due emphasis on capital goods industries, 
(iii) the understanding of the necessity to proceed with some institutional changes 
though, I must say it frankly, this has been the less encouraging aspect of actual 
Indian planning. 

The body of ideas, so briefly described above, no doubt tries to incorporate 
many of the experiences of the socialist coimtries with respect to priorities of develop¬ 
ment and the type of planning. It differs from our own philosophy of develop¬ 
ment only on one but a very significant point, namely that of the scope and ways 
of carrying the institutional reforms. 

The approach to institutional changes is the basic criterion to establish the 
social content of the process of development. It is that, what distinguishes the socialist 
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pattern of development from the capitalist one and from that pattern adopted by 
the countries of Asia, Africa or Latin America emancipated from colonial rule. 

The .socialist j)attern of development starts with a victorious social revolution. 
In Poland it coincided with a national revolution—^featured by the two basic acts: 
the creation oi the socialist sector of the economy through nationalization of industry, 
trade, transport and banking and an agrarian reform which abolished feudal relations 
in agriculture by dividing land and creating new forms of agricultural development. 
These two acts not only change the social content of the national economy, but set 
the country on a new road of development by providing the basis for the accumulation 
of resources for productive planned investment as well as for social expenditure for 
the population. 


Although institutional changes are undetachable from any process of develop¬ 
ment, their character, size and form vary in various countries wliich entered the 
road of development not by socialist revolution, like India, where the emphasis 
on the slate and public investment and the state sector becomes the moat dyna¬ 
mic factor in economic development. Nationalisation is being applied only to 
part of the industry (e.g. foreign capital, mining). Agrarian reforms are, of no 
consequence and aim not at a land division among landless or smaller holder 
but like the Prussian pattern aim at creating a strong group of large farms run on 
the capitalistic basis. 

The process of decolonisation and coming into independent being of many 
new countries, anxious to supplement political independence with economic develop¬ 
ment to satisfy the legitimate expectation of their peoples for higher standard of 
living and a fair share in the amenities of modern life has given rise to many theories 
and studies of the problem of economic development and made the theory of growth 
the most lively branch of modern economics. Many new important studies have 
been made which increase our knowledge of the problem and are helpful to the eco¬ 
nomist and their practitioner. But hi the abundance of the theories of growth lies 
also their danger. Many are too schematic and many under the guise of economic 
theories raise political expectation to direct the developing countries towards such 
patterns which would permit the survival of the colonial pattern of economy in 


now form. 

In many oases the process of growth is reduced to arithmetical exercises where 
given impulses lead to certain outputs. This overemphasis of simple quantitative 
relations leads to a serious underestimation of the institutional aspects of the process 
of growth. Thus stages are set according to quantitative measure of capital formation, 
without due attention to the institutional steps and social changes which could lead 
to an inoraato of capital formation. Suoh a patto of rtages of groa.* if appW 
to a developing conntry doc. not reveal anytMng, neitta of its eoonomio nor of rte 
social conditions, ndtlior of ite possibilities nor of its prospects of development. To 
set a pattern of development of a developing eonntiy one bee to renew its tradition 
and liiBtory, the poHtdcal and social forces active In the country its r^nroes »a 
institutions. Stages ,»e set not only by levels of produoHon or the rate of oapiW 
formation, but first of aU by relaMous of produotion, levsls of produotinty and tbe 
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pattern of formation and diatribution of national income. But I hasten to emphasize 
it, the Mahalanobis approach is certainly free from the illusion, nourished by some 
fashionable hut oversimplified theories of growth, that the so-oaUed “take-off” is 
just the matter of crossing quantitative threshold in oapital formation. Economic 
and social progress requires qualitative changes in the mstitutioual sphere or to put 
it in Marxian terms, within the realm of relations of production. 

In the essay presented to Prime Minister Nehru on the occasion of his seven¬ 
tieth birthday, Professor Mahalanobis thought it proper to call his approach as “the 
middle way.”* The merits and demerits of this path will be better judged by future 
historians, as well as the degree of correspondence between theory and actual practice. 
A learned discussion has already started in academic circles on the merits and demerits 
of Professor Mahalanobis’ model. Whatever their final evaluation—both of historians 
and economists—may turn to he, Professor Mahalanobis’ writings and advices, his 
research and day-to-daj’' work at the Indian Statistical Institute and at the Planning 
Commission are factors which induced India to embrace and pursue the way of 
planned development and, the example of India, helped many other countries of 
Asia and Africa in choosing a similar path. 

Development, planning and non-alignment are closely linked. This is 
stressed b}' India’s case. Non-alignment does not mean neutrality—a situation 
which no developing country can afford. Non-alignment means an active participa¬ 
tion in the solution of contemporary problem in a world full of dangers. War would 
mean not only a bar to the plans of development but also might endanger the very 
independence of the young and developing countries struggling with many difficulties. 
This would happen iri'espectivc of the place of conflict. Therefore co-existence is the 
answer. It is the onfr alternative to war but also an opening of a situation where 
by means of international cooperation necessary economic and political changes, 
national liberation, economic and social progress can be achieved. 

On the recognition of those principles, a fruitful policy of collaboration 
developed between our two countries in different spheres of activities. We work 
closelj’^ together in our common strivings to achieve disarmament. Economic co¬ 
operation between Poland and India is based on agreements, which in certain fields 
like Poland s cooperation in developing Indian coal mines extend practically up to 
1980. We have given on both .sides, the first modest step towards the implementation 
of an idea, that the present writer shares with Professor Mahalanobis, that of achieving 
some measure of international planning by matching national plans through long¬ 
term agreements and contracts. Cultural and scientific contacts are higher than 
ever, and a great post of the merit in posteriory exchanges between economist of 
both countries goes to the Indian Statistical Institute. Let me end this modest 
token of admiration presented to Professor Mahalanobis on the occasion of his 
seventieth birthday, by stressing once more his invaluable personal contribution to 
the cementing of Indo-Polish friendship. 

* P. C. Mahalanobis (19139): Heralding a Ne^Epoch, A Study of Nehru, edited by R. Zakaria 
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1. Intbodtotion 

Prasania Chandra Mahalanobifl has enlivened ao many branches of research 
in the course of his scientific life that a contributor to this volume has a large number 
of possibilities to choose from. The topic I have selected spans two of these branches: 
national economic planning and the analysis of consumers’ behaviour. Consumption 
is the principal purpose of all economic activity, and it is largely to diminish the gap 
between technical limits and ‘natural’ achievements in respect of consumption and its 
rate of growth that national economic planning is gaining ground all over the world. 
In drawing up a plan, therefore, a necessary ingredient is a budget of future oonsump- 
tion and we do not need to be fanatical champions of consumers* sovereignty to agree 
that in drawing up this budget we should take account of probable demands in the 
future situation. 

The models I shall now describe are based on experience with British data to 
which they are being applied in Stone and Brown (1964), Stone, Brown and Rowe 
(1963) with some success. Thanks to the initiative and perseverance of Mahalanobis, 
the Indian National Sample Survey must by now have accumulated sufficient informa¬ 
tion to malte an application to India practicable. Moreover, it should enable this to be 
done in an extended form which, by treating different income groups separately, 
would make it possible to discuss the quantitative effects of future redistributions 

of income. 


In the following section I discuss the approach to demand studies which 
seems to me most relevant to problems of national planning, listing the factors we 
must take into account if our models are to help the planner and emphasizing the 
need for a comprehensive picture of future demand, broad to start with but capable 
of elaboration as loiowledge and experience grows. In Section 3 I desenbe a senes of 
interrelated models which provide the basis for the analysis of consmnption m our 
present work on British economic growth (Cambridge, Department of Economics 
1962), in Section 4 I take up the question of statistical estimation and m Section 
I give some results from our first attempt to use one of the models foi-demand 
projections. The paper ends with a brief conclusion and a list of works cited. 
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2. Stbateq'? aud tactics 

By the strategy of demand analjrais I mean the influences on demand that 
we ought to consider and the form that these influences should take. By the tactics 
of demand analysis I mean the course we ought to follow in passing from an analysis 
of broad classes such as food or clothing to successively finer analyses of their compo¬ 
nents. Let us begin by looking at these two kinds of problem. 

(1) Strategy. We should, I think, try to take account of the following sets 
of influences. 

(a) Income, and prices. These are the deter minin g variables of classical 
demand theory. In introducing income we should remember that there is such a 
thing as saturation, and that at the moment we shall be much nearer it for some goods 
than we are for others. In Britain, for example, the average consumer is nearer to 
saturation for bread and cereals than he is for meat and nearer for television sets than 
he is for motorcars. In introducing prices we should remember that a change in one 
price, other things being equal, affects in principle all demands and not simply the 
demand for the good whose price has changed. 

(b) Tastes. This kind of variable, so important in the real world, is assumed 
constant in classical demand theoiy and for that reason the theory forms an insufifi- 
cient basis for empirical demand analysis. It is not merely that new goods are conti¬ 
nually being introduced with a consequent question of their acceptance by consumers. 
The demand for old goods may change radically: in Britain the taste for alcohol has 
declined and for tobacco risen over the last hundred years. 

(c) Adaptation. Classical demand theory imphes that adaptations to a 
change in circumstances are instantaneous. In fact they are not, paotioularly in the 
case of durable goods the acquisition of which frequently faces the consumer with a 
problem of financing. This question may not be of the first importance in making 
long-term projections, especially in a country where durable goods form a small item 
in the eonsumei's’ budget. It assumes importance either where durable goods form 
a large item or where we are interested not only in the position five or ten years hence 
but also in the path by which this position is approached. 

(d) TJie distribution of income. The classical theory of demand is largely 
oonoerned with the individual consumer and has little to say on the problem of aggre¬ 
gation. In practice it is usual to include in demand analysis a single income variable, 
the mean of the income distribution. In our work on British economic growth we have 
not up to now gone further than this, but it would be possible to treat households 
hi different ranges of income separately. This would make it possible to discuss the 
quantitative effects of income redistribution and tliis may be of particular interest 
in the context of Indian planning. 

(2) Tactics. Our ultimate aim is to analyse demand in as much detail as 
possible. But even if we had data on the fine structure of demand we should almost 
certainly find it difficult to obtain a consistent picture of nhfl.ngin g demand patterns 
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if we were to analyse commodities one at a time. I suggest, therefore, that we should 
approach our ultimate aim in stages : first, analysing the main categories of demand 
suoh as food, clothing, housing, transport etc.; second, analysing the main components 
of these categories suoh as cereals, meat, fats, vegetables and so on in the case of food; 
and, finally, analysing the elements of the main components such as bread, fiour, 
biscuits, cakes, cereal products and so on in the case of cereals. By this means we 
may hope to keep the whole picture in focus and ensure that at each stage our esti¬ 
mates are consistent, a point which is important for plannuig purposes where compo¬ 
nents must add to totals. 


3. Some ooHPtrrASiiE models 

In economics, as in other subjects, we may look to models for insight or for 
usable, quantitative results. To be usable, a model must satisfy three criteria : 
it must provide an acceptable approximation to the process we are studying; it must 
be capable of application with existing data or data which could be collected for the 
purpose; and it must be computable, that is, it must be of such a form that its para¬ 
meters can be estimated by a reasonably objective and efficient method. Economists, 
who all too often concern themselves exclusively with insight, are apt to relax if their 
model ijasses the first test; for the user of their results the second and third are equally 
indispensable. 

With this in mind I shall now develop a particulai’ model of demand which I 
have elsewhere (Stone, 1964) called the linear expenditure system. Despite its simpli¬ 
city it can easily be modified to give a reasonable approximation to the pattern of 
demand and therefore provides a good point of departm-e. 

(1) The aimiple linear expenditure system. In matrix notation, the equation 
of this system can be written in the form 


pe = b/i+Bp. 


... ( 1 ) 


In (1) e denotes a vector of quantities demanded, p denotes a vector of the correspond¬ 
ing commodity prices, and p denotes a diagonal matrix formed from p so that pe 
denotes a vector of expenditures. The symbol = p'e (in which the prime indicates 
transposition) denotes total expenditure and b and B denote respectively a Vector and 
a matrix of parameters. If total expenditure is divided between v commodity groups, 
then the vectors have v elements and the matrix is of order v. Equation (1) expresse.s 
the theory that each element of expenditure is a homogeneous hnear function of total 
expenditure and of each of the elements of the price vector. 


The number of elements in 6 and B together are v(v+l). However, these 
cannot all be independent. If we premultiply (1) by the unit row vector i = [1,1 
..., 1], wo should obtain^ on the right-hand side. Thus ^ 6 _ 1 and . B -- [0. 0, .... ]. 
This reduces the number of independent constants to be estimated to (v 1). 


This is stm a large number : if v = 10 there are 99 constants to be estimated. 
Moreover if we tried to estimate them with the amount of information usuaUy avail¬ 
able we could be certain that the results would be highly implausible. The way to 


36 



274 


RICHARD STONE 


overcome this difficulty is to introduce further restrictions on the parameters and the 
obvious one is to require that the matrix of elasticities of substitution be symmetric. 
As applied to the individual consumer, this is the Slutsky condition. It is not strictly 
applicable to the average consumer because of differences in individual preferences 
and possible changes in the distribution of income; but I shall ignore this objection. 
In this case, as shown in Stone (1964), B must satisfy the relationship 

Bp{I-ib') = (I-U')pB'. ... (2) 

If B is to be independent of p, this means that 

B = [I-bi')c ... (3) 

where c denotes a vector of constants. 

So, with this simplification, the number of independent constants to be estimated is 
reduced to 2v—1 : with v = 10 this means 19 constants in place of the 99 mentioned 
above. Naturally, this simplification is bought at a price; how high this price is, 
we shaU see in a moment. 

By combining (1). and (3) we can write 

pe = bft-\-(I—bi')cp 

= pc+6(/4—p'c). ... (4) 

We can now see clearly the theory of consumers* behaviour which this system of equa¬ 
tions represents and we can interpret the parameters b and c. AccC'rding to (4) con¬ 
sumers buy quantities, the elements of c, at the current prices and the total cost of this 
expenditure is p'c. The money they have left over, ji—p'c, they devote to the different 
commodities in proportion to the elements of b. Thus the elements of c can be inter¬ 
preted as purchases to which the average consumer is committed and the elements of 
h can be interpreted as the proportions in which he devotes his uncommitted expendi¬ 
ture to the different commodities. 

It has been shown elsewhere (Stone, 1954, 1901; Stone and Croft-Murray, 
1960) that this model has a number of properties, some useful, some restrictive. The 
more important of these are as follows. 

(a) The model is associated (Geary, 1949-60) with an ordinal utility function 
of the form 

i; = -p[^n^(ef-Cf)6i.] ... (6) 

where v denotes total utility and f denotes an arbitrary monotonic function. Thus 
y is a function of a geometric average of the excesses of actual purchases over the cor¬ 
responding committed quantities. 

(b) The model is associated (Klein and Rubin, 1947-48) with a constant- 
utility index-number of the cost of fiving where ii\ takes the form 

li[ = p\c-\-{ii^—p^6)TTi, ... ( 6 ) 

In (6) TTb is a geometric average of the price ratios (period 1 divided by period 0) with 
the elements of h as weights. Thus the amomit of money the average consumer must 
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have in j)eriod I to enable him to obtain the same utility as in period 0 is equal to the 
cost of the committed quantities valued at the prices of period 1 plus the uncommitted 
expenditure of period 0 changed by a geometrio index of the price ratios. 

(c) The model can handle only a set of competing commodity groups; it 
cannot allow for complementary or inferior groups (Stone, 1964). 

(d) The Engel curves connecting c with fi for hxed values of the other 
variables are linear with intercept Ci-b^{p'e)lp( and slope 6 f/pf. 

(e) The ordinary price-quantity demand curves connecting cj- with for 
fixed values of the other variables are hyperbolae. With positive Cj- they cannot 
be elastic. 

(2) A price-sensitive variant. The above model takes account only of total 
expenditure and the price situation. Experience shows that committed expenditure 
is a large part of the total so that the quantities demanded are not very sensitive to 
prices. For large commodity groups this is plausible but clearly it would not be 
satisfactory in handling a set of close substitutes such as different brands of a given 
product or the demands for a given product from different sources of supply. In 
both these cases it seems reasonable to assume a fairly stable commitment to purchase 
a given amount of the product in total but one would expect the allegiance to a parti- 
oular brand or source to be sensitive to relative prices. 

If we return to ( 2 ) we can see that this kind of situation can be accommodated 
in the model. The symmetry of this equation would not be affected if we replaced 

0 in (3) by c -\-pD where D == D'. In this case we should replace (4) by 


pe = hn-{-(I—'bi')(B-\-pD)p 


= p{fi-\-Dp)-\-hlii—{c'-\-p'D)p'\. ... (7) 


The addition of D without any further restrictions than the condition of symmetry 
would add v(v-hl )/2 parameters to the system, making in all (v®-|- 6 v— 2)/2 or, with 
V = 10, 74. Some simplification is, therefore, desirable, and one might approach the 
problem as follows. 


Lot us consider D as made up of three components : (i) a constant scalar, A 
say, which represents the importance of price differences in effecting substitutions; 
(ii) a scalar, varying from year to year which ensures the correct dimensionality of D, 
say the inverse of the weighted arithmetic average of prices, i'c/p'c; and (iii) a set of 
elements which reflect the transfer potential between the brands or sources. For 
example, with three commodities we might write 


D = 


Xi'e 

p'c 


-Ci(Ca-l-Cs) 

CgCi 

C301 


CjCg C^Cj 

CgfCj-l-Og) 


( 8 ) 


where c = {c^ Cg C 3 }. In this form D is not only symmetric but Di = D'i = {0 0 0 }. 
Thus, if Pi = Pa = Pa. ^®™^ disappears and we return to (4). If p^ rises 
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in. relation to and ^3 then the first element of Dp is negative and the second and 
third elements are positive and together equal in magnitude but opposite in sign to the 
first element. Thus the effeot of a rise in p^ relative to p^ and p^ is to transfer part of 
the total existing commitment from brand or source 1 to brands or sources 2 and 3. 
At the same time there is a change in uncommitted expenditure, but this is likely to 
be small. 

This variant involves only one additional parameter, giving 20 in all for v = 10 . 
I have not experimented with this model but I think it might be useful in analysing 
the demand for a product which may come from many sources such as home production 
and imports from different regions abroad. 

(3) The introduction of changes in tastes. Let us now return to the model 
set out in (4). Bearing in mind the meaning of 6 and c it is to be expected that these 
parameters wiU change over time due mainly to the fact that a rising standard of 
living will lead to higher levels of oommitments and to a redistribution of uncommit¬ 
ted expenditure over the different commodities. This is an important aspect of 
changes in taste and can be represented by making 6 and c functions of predeter¬ 
mined variables. In the simplest ease we can make them functions of time, in 
which case for year 6 we have 

he ... ( 9 ) 

and Cg=o*+o**(9. ... (10) 

If h and e in (4) are replaced by the expressions in (9) and ( 10 ) we have 2 ( 2 v— 1 ) inde¬ 
pendent constants or 38 if v —- 10. The reason is that in ( 9 ) the additivity condition 
p'c ~ n requires that i'h* — 1 and i'h** = 0 . 

As indicated in Stone, Brown and Rowe (1963) this model works reasonably 
well and could be made to work better if the linear trends in ( 9 ) and ( 10 ) were replaced 
by more complicated trends. It is a simple matter to introduce quadratic trends and 
this will allow for tendencies to accelerate or decelerate. Such a modification yields a 
better fit but it is not ideal since an accelerating trend can hardly continue indefinitely 
and a decelerating trend can hardly be expected to become negative. Positively 
skewed sigmoid trends would probably be beet from an economic point of view but I 
do not know how these could be fitted. 

(4) A link with budget studies. In Stone, Brown and Rowe (1963) the model 
consisting of (4), (9) and (10) was used to analyse consumers’ expenditure in Britain, 
divided into eight groups, over the period 1900 to 1960. Fourteen war years were 
omitted and so 8x47 = 376 observations were available to determine 2x16 = 30 
independent constants. 

Had regular budget studies been available over the period, an attempt could 
have been made to obtain from them extraneous estimates of the bg. We can see from 
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(4), (9) and (10) that the elasticity at time 6, say, of expenditure on commodity 
^ with respect to total expenditure, is given by 

jj _ ^(PiB ^te ) . Pb 

d/ig ‘pige^g 

_ heN 
Pie fiffl 

/ig ( 11 ) 

8/ig ■ cjfl ■ 

From (11) we see that H^g is equal to the ratio of the proportion of uncommitted 
expenditure devoted to commodity ^ at time 0 divided by the proportion of total 
expenditure devoted to that commodity at the same time. We also see that the 
expenditure elasticity and the quantity elasticity are equal. If therefore we had esti¬ 
mates of H^g we could obtain extraneous estimates of b^g from the relationship 

I rr Puente fl2) 

n 

In this way we should use the time series to determine only the 2v parameters 
necessary to estimate the Og, Alternatively we might attempt a set of maximum 
likelihood estimates using time series and budgets together (Durbin, 1963). 

I mention these possibiUties because the National Sample Survey might provide 
the means of applying in India the model obtained by combining (4), (9) and (10). 
Without long, comparable series one could not base this model solely on amiual data. 
But if the bg can bo obtained from cross-section data, even ten years should provide 
enough information to form usable estimates of the Cg. 

That this possibility is worth serious consideration is exemplified by the 
following example taken from Stone, Brown and Rowe (1963). In Britain a large budget 
study was conducted in 1938 and, in the case of food, comparable data are also available 
for several postwar years. Estimates of the elasticity of food expenditure with respect 
to total expenditure derived from (11) are set out in the following table and compared 
with the independent estimates derived from budget studies. 


TABLE 1, TOTAL BXPBNDITUBB BLASTIOITIES 
BOB POOD IN BRITAIN _ 



‘re 

97 6 

re 

elostioitiea from 

V-B 

model 

budgets 

1900 

0,3U 

0.327 

0.66 

— 

1938 

0.166 

0.292 

0.67 

0.69 

1956 

0.100 

0.343 

0.29 

0.30 

1960 

0.080 

0.309 

0.26 

0.26 
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Budget estimates for 1038, reached by different methods can be found in 
Aitchison and Brown (1967) and Stone and others (1964). Those for 1965 and 1960 
fire taken from U. K. Ministry of Agriculture, Fisheries and Food (1960). These 
I'esults are striking, partly for the close agreement between the two sets of estimates 
and partly for the ability of the time-series model to show a strong downward 
trend in the elasticity although the proportion of total expenditure devoted to food 
was comparatively constant. The explanation of this phenomenon is that committed 
purchases of food were gradually rising through time while the proportion of 
uncommitted expenditure devoted to food was falling. 

(6) A disaggregated model. So far, I have only considered models ■which 
relate to the average consumer. In Britain the available time series relate to 
consumers as a whole and are subdivided only by commodity. But in India, with 
the National Sample Survey, it is presumably possible to obtain the necessary data 
for many subgroups of the population : rich and poor, urban and rural, etc. In this 
way, a very full analysis of consumers’ behaviour would be possible. 

In deriving Engel curves at different times from budgets it seems best to use a 
sigmoid curve. For Britain we have obtained good results with the log-normal integral 
curve proposed by Aitchison and Brown (1967). This curve has a saturation level 
which is I'elated in a simple way to the consumption and corresponding elasticity 
at any point on the curve. With regular information from budgets, it is possible 
to form a time series of saturation levels; from the above relationship it is possible to 
do this without budget data, as the following example shows. 


TABLE 2. FOOD SATURATION IN BRITAIN 
(£ 1938 per head) 


year 

observed food 
expenditure 

I^ercdnt of 
saturation 

implied 

saturation 

1900 

21.3 

0.39 

64.7 

1913 

21.7 

0.61 

42.6 

1924 

23.9 

0.69 

40.6 

1938 

27.i 

0.06 

42.2 

1960 

31 .6 

0.78 

40.7 

1980 

.34.7 

0.86 

40.4 


The most striking feature of this table is the comparative constancy of the 
saturation level from 1913 onwards. Even the small movements of this level may be 
economically determined: the relatively high level in 1938, for example, is associated 
with a relatively low level of food prices. The comparatively high saturation level 
m 1900 may be due to the less accurate information for the past or to the very simple 
trends m the parameters b and c which obviously could not be expected to continue 
mdefimtely. On the other hand it may represent a real effect since it is not hard to 
imagine a fall in Britain in the notion of what constitutes a desirable amount of food 
between the nineteenth and twentieth centuries. ’ 
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ihe table is also interesting from the point of view of welfare. A community 
becomes bettor off as what it has approximates what it wants. This may happen 
eithei because what it has remains constant and what it wants declines or because 
what it wants remains constant and what it has rises. We see both tendencies at 
work in Britain in the last two genei'ations. 

Ihe figures are also enhghtening for the planner. It would be a mistake to 
regard these itrdireot estimates of saturation levels as accurate and immutable but at 
least they tell us something about what people want but do not have. 

( 6 ) A model of adaptation. Let us now return to the simple model of equation 
(4) and ask how it can be generalised to take account of the fact that adjustments to 
changiirg circumstances cannot always be carried out quickly but must, in some cases, 
be spread over several years. This version of the model is based on Stone and Rowe 
(1967) arrd has been developed in Stone (1960), Stone and Croft-Murray (1959). The 
treatinorrt hert' is brief but, 1 hope, sufficient. 

We start by dividing the purchases of each commodity into two parts ; corr- 
sumptiorr denoted by an elemerrt of u and net investmerrt denoted by an element of 
V. Thus 

e = u+v ... (13) 

where e^ = and = 0 if ^ denotes a perishable good. Consumption is defined 
by a reducing-balanco depreciation formula, so that 

« = ... (14) 

where s denotes a vector of written-down stocks at the beginning of the year, 

is a diagoiral matrix of depreciation rates and is a diagonal matrix whose elements 
depend on «. If £ denotes a perishable good, then Sf = 0 and = \. If on 

the other hand ^ denotes a durable good, then ^ 0 and 1 < Wj- < Equation 
(14) thus defines consumption as the depreciation on the initial written-down stock 
plus tho depreciation on the purchases of the year. K these purchases take place 
uniformly then it can bo shown (Stone and Rowe, 1967) that 

mj = [lld4 )/ ) ... (16) 

an expression which converges rapidly to 2 jij-— 1/3 as increases. 

Adaptation is allowed for by relating net investment to the difference between 
the initial stock, s, and a desired stock 5 *, at present unspecified. If the relationship 
is in aU cases one of proportionality then we can write 


v = r{8*—s) ... (16) 

where is the proportion of the discrepancy Sf which is removed in a year 
and BO can be interpreted as an adjustment rate. 
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In equilibrium, consumption, it*, is proportional to the stock, s*, and net 
investment, v* = 0. Accordingly, 

It* = = ks* ... (17) 

say. By combining (14), (Ifl) and (17), we can see that 

u = r*u *... (18) 

where r* == h m~h\ It can be shown (Stone and Rowe, 1967) that 

Um = ... (19) 

where j(t) = ef(T+fl). Thus the whole system can be written as 

It = ?*it*-j-(2—r*)a: ... (20) 

and so e = —rn)* ... (21) 

where aij- = [mj-/»{(l—mf)]sj- if g is durable and = E-^et if ^ is perishable. 

The final step is to replace it* in (20) and (21) by an observable expression. 
Thus let 



pii* = 6/t-f-(/~6i')cp 

... (22) 

so that 

from (20) and (22), and 

pro = r*6/i-(-r*(I—6i')cp-l-(I—r *)^ 

... (23) 

from (21) and (22). 

pe = ^6/t-}-J7 i(/——m)pa: 

... (24) 


This model enables us to distinguish between long and short-term responses. 
Thus from (22) and (24), 


5/t 


** 5it* 

= rn--!L. 


l/jA, 


... (26) 


and so, if m = I, the vector of short-term resporises is equal to the vector of long¬ 
term responses and, in fact, we have returned to the model given by (4). But any 

component of rn, say may be § 1 and so the corresponding short-term response 
may be § the long-term response. 

Given TO, the model expressed by (24) involves 3v—1 parameters. As we shall 
see in the next section, the adding-up theorem can no longer ensure that i'b = 1 when 
the parameters are fitted by the simple method of least squares and so it is necessaiy 
to introduce an undetermined multiplier to ensure that this condition is fulfilled. 
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C^) The analysis of subgrov/ps. In. principle there is no lunit to the numher 
of groups among which total consumption is divided in any of the preceding models 
provided that each group is a substitute for every other. In practice, however, it may 
bo impossible to carry out the calculations involved if the number of groups is large 
and BO it may be necessary to analyse first the main groups and then their com¬ 
ponents. Ihia can be done because the linear expenditure system is decomposable, 
as can be seen as follows. 

Consider a group, j say, of the complete system. The equation for this group 

OEiii b6 writt©!! aa 


^^ej = PjCj+h^i/i—p'c) ... (26) 

where the suffix j denotes that the vector to which it is attached contains elements 
relating only to group j. If we premnltiply (26) by i' we obtain 

■ (27) 

so that /i—= (i'6j)~^(/^—p'j-Cj). (28) 

If we substitute for fi—p'c from (28) into (28) we obtain 

PjBj = PjCj+hj{i'bj)-^{/ij—p'jej). ■■■ (29) 

From an analysis of the main groups we can obtain estimates of i'b^ and i'Cj. 
From an analysis of the components of group j we can obtain estimates of Cj and 
bj {i'bj)~^. We can thus estimate b and c for the whole system. 

( 8 ) A. link with the consumption function. The linear expenditure system 
enables us to relate expenditure on individual categories to total expenditure. If 
we could relate total expenditiu’e to disposable income, that is, income after taxes, 
we could relate expenditure on individual categories to disposable income. Following 
Stono and Rowe (1962) I shall now show how this can be done in a way which links 
uj) with I'ecetit developments of the consumption function. 

Lot Us denote real expenditure by e, real disposable income by p and real 
wealth by to; and let us divide each of these into a permanent and a transient compo¬ 
nent, denoted, respectively by the suffixes 1 and 2. These components are not observ¬ 
able, but I shall make the assumption that a change in the permanent component of 
income is a constant proportion, A say, of the excess of this year s observed income over 
last year’s permanent component. I shall also make an identical a-ssumption for wealth. 
Thus 

A*Pi = 

and A*£Oi = A((o E ^ui) ••• (®^) 

where the operator E has the same meaning as before and A* s {1-E ’i). 

36 
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Let us now assume that the pei-manent component of expenditure, e^, is a 
homogeneous linear function of the permanent components of income and wealth. 
Then 

■■■ 

say, and that the transient component of expenditure, homogeneous linear 

function of the transient component of income. Then 


— ^tPi- (33) 

From (30) through (33) it foUows that 


= aiAoi+/yiAp+;ffa(l—A)A*/9+(l-A)i?-ie ... (34) 

In (34) e is expressed in terms of observable variables and the parameters can be esti¬ 
mated without ambiguity. 

Lot us denote the consumers’ price index by tt = /tj/po the symbolism of 
subsection (l.b) above, and lot us identify total committed expenditure p'c with the 
permanent component of expenditure expressed in money terms, Tre^. 

Then 


p'c = TTCi = 


= 7rA[ai S (1—A)®.B-®co-f/?j S (1—A)®.E-®p] ... (35) 

9-0 fl-O ' rj \ V, 

from (30) through (32). We can now rewrite (4) as 

pe = pc-h6[7r(e-ei)] = ^0-^6(7762). ... (35) 

This is equivalent to saying that the expenditure on each class of commodity is a homo¬ 
geneous linear function of the price index of that class and of the current value of the 
transient component of total expenditure. In tliis formulation, the elements of h 
and c can be estimated from a set of simple regressions on two variables. If (35) 
holds thou these estimates satisfy the constraint i'6 =: 1. 

From (36) we can express the expenditure on each class in terms of prices 
and of the current values of present and post incomes. Thus 


pe = ;pcH- 7 ra 26 [(l—A)p— S (i_A)fl^-e^]. 


(37) 


I do not know how this model works out in practice beyond the fact that, 
for Britain, (34) seems to give fairly satisfactory results. 
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4. Statistical estimation 

T- usiiig in our present work on the British economy are those 

given by ( ), (9) and (10) on the one hand and by (24) on the other. In both cases 
t o parameters can be estimated by an iterative two-stage least-squai’es procedure. 
In the first case the adding-up theorem ensures that the constraint i'b = 1 is satisfied; 

^ case it does not. I will now give a proof of the adding-up theorem and 

then describe the two methods of estimation. 

Nicholson^ (1957) propounded an adding-up theorem of considerable 
value in regression analysis. In its general form, this theorem states that if 
a set of variables subject to a linear constraint is made to depend linearly on one of 
their numbers and on any other variables whatsoever, then the least-squares regression 
estimator will be such that the linear constraint is satisfied by the regression estimates 
which will equal the true value in the case of the included variable. 

This theorem can be proved as foUows. Let Y, of type TX(v-f 1) denote a 
set of r observations on v-f 1 variables such that 

ra = {0.0,.... 0} ... (38) 

where a is a vector of v-|-l constants. As an example consider the regression on total 
expenditure of oxponditures on individual groups of commodities. If the first column 
of Y represents total expenditure and the remaining columns represent group expendi¬ 
tures, then fl5 = {—1,1,..., 1} indicating that the group expenditures add up to the 
total. If the variables in Y are regressed on a set of variables in X, we can write the 
regression equation as 

Y = XB+W ... (39) 

where jB is a matrix of regression coefficients and If is a matrix of disturbances. The 

regros.sion estimator, B*, obtained by the method of least squares, is 

B* =-• (X'Z)-iZ'r. ... (40) 

Estimates for any period 6 can be written as 

’XV-^XgB* ... (41) 

where Yg' and X'g are row vectors whose elements are the values for period 6 of the 
variables appearing in Y and X. Substituting for B* from (40) into (41) and post- 
multiplying by a, we obtain 

FJ'a = Xg (Z'Z)-iZ' 7a = 0 ... (42) 

from (38). Thus the regression estimates satisfy the same constraint as the obser¬ 
vations. If the first column of 7, total expenditure in the example, is the same 
as the first column of Z, then the first column of R* is {1, 0, ..., 0} and so the constraint 
is satisfied by the true value of total expenditure and the regression estimates of its 
components. 

Let us now turn to the two estimation procedures, which I will call Method 
1 and Method 2, 
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Method 1 : The problem is to estimate the parameters 6*, 6*', c* and c** in 
the model given by (4), (9) and (10). We begin by guessing values of &* and 6** which 
I shall denote by and &S*. We then form a vector of type v X1, Vg say, as follows 

We also form a matrix of order v, Yg say, as follows 

Yg^[i-(b;+db*oy']Pg. - (44) 

Apart from a random element, yg and Yg are connected by the relationship 


= LYg\dYg\\ 


•'c* “ 

- c** ^ ’ 


If we now define «/= O/i. 2/2. •••» J/r} 

and r = {Fi. Fj,r,} 

we can write, apart from a random element, 

y = Xg 

where X ~[Y \ 6 Y'\ and gf == (c* | c**}. The least-squares estimator, g^, of g is 
Given g, we can form a vector of type vx 1, Wg say, as follows 


••• (60) 

and a matrix of order v, IFg say, as follows 

Wg^\jig-p4A-YBor)\L' ... (61) 


It will be noticed that ITg is a scalar matrix. Apart from a random element, Wg 
and IFg are connected by the relationship 



«;g=[lFg:0IFg] 

:i 

i” J 

... (62) 

so that if we define 


.,Wr} 

... (63) 

and 

^ = {1^1. ^2. 

.... W,] 

... (64) 

we can write, apart from 

a random element. 




w= Zh 


... (66) 


whore Z =[W ■ 0 IF] and A = {6* • 6**}. The least-square estimator, h-^, of h is 

h, = {Z'Z)--^Z'w. ... ( 66 ) 

Given h, we can return to (46), replace 6g and 6;* by and h\* and oaloulate the next 
approximation g^ = (c^ ; Cg*} of g. If we continue in this way until the estimates 
cease to change, we shall have reached a solution. 
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In estimating A, since Wg is a diagonal matrix, the system of equations breaks 
down into v separate equations. At the same time the adding-up theorem ensures 
that i'b* = 1 and i'b** = 0 for the estimated values of 6* and b**. In estimating 
g on the other hand, since Yg is not a diagonal matrix, the v equations aU contribute 
to giving a single, average estimator of g. 

This method is laborious and probably impracticable without electronic 
computing equipment. The example in Stone, Brown and Rowe (1963) involved 
eight consumption groups observed in each of forty-seven years. Twelve complete 
cycles were needed to obtain a reasonable degree of convergence and the number of 
operations involved was of the order of twelve milli on. Some of the results have bean 
given above. We ore now working on a variant with quadratic trends which seems 
likely to give even better results. The computing scheme is essentially the same as 
the one set out above. 

Two main problems have to be faced in applying this method. First, we have 
aissumed that bj is equal to the vector of average expenditures on the different oommo- 
dity groups and that bo* = 0, Our test of sufficient convergence is that i |Ac | ^ 10~^ 
and since we stop the calculations when this condition is satisded, we cannot be certain 
that the process really is converging to values close to our final estimates though 
we may be fairly confident that the process does in fact converge (Stone, Aitohison 
and Brown, 1966). In two-dimensional problems it is often found that convergence 
requires that the initial estimates lie in a certain region. Sometimes it is possible to 
specify tliis region. I do not know of any results which would be helpful in the 
present case. 

Second, in applying simple, rather than generahsed, least squares, it is neces¬ 
sary to assume the usual scalar variance matrix for the disturbances. This is not very 
plausible since some commodity groups are much smaller than others and, as time 
goes on, prices rise and recent expenditure levels are substantially larger than those 
of the past. The results, however, do not indicate markedly bad fits for small groups 
or for early periods and, accordingly, we have not so far attempted a generalised 

treatment. 

Method 2 : The problem here is to estimate the elements of r, 6 and c m 
(24), it being assumed that the elements of n are given. Since the adding-up theorem 
cannot help us in this case we must impose the condition that I'b = 1. 

We begin by guessing values of r and b which I shaU denote by ro and bo- We 
then form a vector of type vXl, Vg say, as follows 

yg = pg[eg-[I-Po^)xg]-rmo jig. 

We also form a matrix of order v, Zg say, as follows 

Zg= fg^I~bgi')Pg. 


... (68) 



286 

RIOHARD STONE 


As with Method 1, let y 

= {yi. «/2. Vr) and let Z s {Zi, Z^,..., Z^}. 

Then apart 

from a random element we can write 



II 

... (59) 

whence the least-squares estimator, say, of c is 



Cl = (Z'Z)-iZ'y. 

... (60) 

Now let us define 


... (61) 


^0 = il^e-Peh)^ 

... (62) 

and 

III 

1 

... (63) 

Also, let w = {toi, w ^,. 

Z = {Z-y, Z ^,..., and z — {zy, z^, . 

.., z^}. Then 

apart from a random element we can write 



r “ 1 

w = [Z : z] 

_r-i i _ 

... (64) 

and this must be solved subject to i'h = 1. If A denotes an undetermined multiplier, 


the normal equations are 



from whioli the required estimates can be made. If we now replace and by 
and hi in (59) we can calculate the next approximation, Cj say, of c. As before, we 
continue until the successive estimates cease to change. 

This method is subject to much the same comments as Method 1 : it gives 
interesting results but it is laborious and converges slowly. No doubt the alow conver¬ 
gence is at least partly due to the general interdependence of economic phenomena 
coupled with the small samples which the analyst of economic time series is forced 
to work with. If cross-section data could be combined with time series in estimating 
the parameters of these models, the procedure would not only be greatly simplified 
but much less information would be required from the time series. 

6. An kxample oe demand projections 

The models and methods I have been describing have been developed for use 
in a model of economic growth which has been described in Cambridge, Department of 
Applied Economics (1962) and is being elaborated in further papers in the same series. 
I shall now describe the method of demand projection proposed and illustrate it by 
some provisional results for 1970, set out in greater detail in Stone, Brown and Rowe 
(1963). 
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In using the model 
live steps are involved. 


consisting of (4), (9) and (10) for purposes of projection. 


(i) We calculate hg and Cg for 6 = 10, that is for 1970. 

(ii) We calculate for 6 = 10. Eventually these prices will emerge as 
shadow pi ices worked out in the general model, but those shown below are simply 
the result of extrapolating exponential trends fitted to data for 1950 through 1960. 

(iii) We calculate /tjj from 


/«io = ... (66) 

This equation is the same as (6) with h and c put at their 1970 values. Accordingly 
/*io represents the amount of money which would be needed by the average consumer 
of 1970, faced initially with the total expenditure and price structure of 1960, to feel 
equally well off under the price conditions of 1970. 

(iv) We calculate where p denotes the instantaneous rate of 

growth in real consumption per head that we wish to consider between 1960 and 1970. 

(v) We calculate from (4) replacing 6, c, p and p by and 

Tile oi'iginal calculations were made with eight commodity groups including 
two very small ones, communications and entertainment. I have here reduced the 
number to six, combining communications with transport and entertainment with 
other. The results could be presented in many ways; here I will select three of them. 

Table 3 shows the change from 1970 in the average consumption of each of 
the six groups of commodities for different values of p. 


TABLB3 3. PBOJBOTBD CONSUMPTION LEVELS FOB 
BBITAIN IN 1970 
(Obaorved levels in 1990=1.00) 


A 1 

^0 ciQ for diiferent values of p 


0.020 

0.030 

0.040 

food 

1.10 

1.11 

1.13 

olobhiiig 

1.43 

1.72 

2.04 

houBohold 

1.26 

1.40 

1.60 

transport aud oommanicatioEi 

1.39 

1.07 

1.9S 

drink and tobacco 

1.14 

1.23 

1.34 

other 

1.34 

1.54 

1.76 

total 

1.24 

1.39 

1.64 


We can see from this table that the projections for food and for drink and 
tobacco are well below the average but that food hardly rises at all with p whereas 
drink and tobacco rise considerably. At the same time the category ‘household’ 
almost exactly keeps pace with the average. Finally, the remaining three categories 
start above the average and rise more than it does. 
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Table 4 shows the composition of oonsmuption and of expenditure in 1970 
for different values of p compared with the composition in 1900. 


TABLE 4. COMPOSITION OF CONSUMPTION AND EXPENDITURE IN 
BRITAIN : 1960 AND 1970 
(Per<! 8 nl.ag 0 B) 




consamption 



expenditure 


1960 

1670 for different 
values of p 

' 1960 

1970 for difforont 
values of P 

0.020 

0.030 

0.040 

0.020 

0.030 

0.040 

food 

29.4 

20.0 

23.7 

21.6 

30.9 

31.0 

28.6 

26.2 

olothing 

9.8 

11.3 

12.1 

12.0 

10.0 

9.4 

10.1 

10.9 

housohold 

23.4 

23.6 

23.6 

23.7 

21.0 

22.1 

22.4 

22.6 

transport and conununication 

12.6 

14.0 

16.1 

16.1 

10.7 

13.2 

14.3 

15.3 

drink and tobacco 

9.7 

8.9 

8.7 

8.4 

13.2 

9.6 

9.4 

9.2 

other 

16.1 

16.3 

16.9 

17.3 

14.2 

14.7 

16.3 

16.8 

total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 


In this table, the consumption figures are expenditures valued throughout 
at 1938 prices. The left-hand side of the table shows quite marked shifts in the 
proportions, especially for high values of p. The percentages on the right-hand side 
show smaller shifts between 1960 and 1970; indeed for p = 0.020, approximately 
the normal peace-time growth rate over the last half century, the two sets of figures 
are very similar except that the positions of the transport group and the drink and 
tobacco gioup are interchanged. The total expenditure elasticities vary slightly with 
p and would also vary if the assumption about relative prices were changed. In 

the case of food, this elasticity, on the assumptions made, works out at about 0.15 
in 1970. 

These results should be regarded as little more than an illustration. The 
price projections are crude, nothing more in fact than extrapolations of past trends 
designed to make this illustration possible. The trends in b and c are linear, the 
simplest possible form. No attempt has yet been made to subdivide the commodity 
groups into components or to discuss the results obtained with producers or distributors. 
Nevertheless I tliink these first results justify the use and development of the models 
described in this paper and suggest that they might fruitfully be applied to other 
countries as well as to Britain. 
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6. CONOLTJSIONS 

In concluding this description of our work on demand projections, I should 
like to explain the links with other forms of demand analysis and the way in which 
I think it should be developed and used. 

First, the models I have described are intended to give a plausible approxi¬ 
mation to the changing pattern of demand, in which account is taken both of responses 
to income and prices and also of changes in tastes. A reoognition that relationships 
do change seems to me essential in eoonometrio work designed to help in planning our 
future. Indeed it is essential to all econometric work which aspires to being more than 
iiiLni6rioQil branch of ©oonomic history. 

Second, the models arc intended to he used in conjunction with a general 
model of economic growth which deals with such matters as production, accumulation 
and foreign trade as wed as with consumption. The emphasis is, therefore, on 
consistency and manageability. No doubt, for certain commodities better approxi¬ 
mations could be achieved, hut the range that could be covered in this way is limited 
and it would be impossible to build a general model of consumption out of them. 
At present there is a need for broad, comprehensive models and for detailed studies 
of individual components. We must try to find methods of combining them. 

Finally, results of the Idnd presented here, even if greatly elaborated and 
improved, shoidd be regarded primarily as a basis for discussion with people of practi¬ 
cal experience who may he able to bring additional knowledge to bear on conclusions 
which, with our best endeavours, are based on simple assumptions and general ten¬ 
dencies. We need not despair on this account. Each part of the practical world 
knows far more about its httle corner than we do; but it does not possess a general 
picture and, by itself, has no means of reaching one. The task of the econometrician, 
in my opinion, is first to work out a detailed quantitative statement of future demand, 
supply or whatever it may be, in a form in which outside knowledge can be brought 
to boar on it, and then to reconstruct a coherent statement after the initial coherence 
has been destroyed by outside criticism. 
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INDIA SINCE INDEPENDENCE 
SOME RANDOM THOUGHTS 


By S. SUBEAMANIAN 

Direclor-Oene/fal of Commercial Intelligence and Statistics, 

Government of India 

Ihe last World War left undivided India in a state of economio distress ooni- 
parable to that of other countries in South East Asia which were ravaged by military 
operations of a more active character. Means of production had been switched over 
to meet the requirements of the fighting forces in different corners of the world. 
Imports were conspicuously absent. The total supplies available for civilian consump¬ 
tion had thus been drastically cut. The financial machinery was wholly geared up 
to produce the money needed for Government transactions the volume of which 
was determined not by internal factors but by a global strategy determined elsewhere. 
There was, howevej', a relieving feature in the picture of shortages and deficiencies 
in that employment was kept at a relatively high level in all fields connected with the 
prosecution of the war. 

2. The end of the war brought about a reduction in the size of the armed 
forces but it Avas only much later that a commensurate degree of contraction was 
envisaged in the civilian categories. Nevertheless, in the background of an increasing 
population, it could hardly be a matter for satisfaction if employment merely 
remained stationary without a corresponding expansion in connected fields. The 
population problem in India which has always remained intractable showed some 
deceptive signs of easing as a result of the falling birth rate but much of this fall was 
neutralized by a steeper decline in the death rate. 

Rehabilitation 

.3. Most important of all, the forced displacement of population which emerged 
as a concomitant of Partition left a host of resettlement problems in its wake and to- 
date the absorption of the inward flow has proved one of the most pressing amongst 
them. The creation of new townships to accommodate the surplus and the provision 
of assistance to the needy in the shape of money grants and in kind by way of faci¬ 
lities for readjustment occupied the prior attention of the new State which had to 
surmount multifarious difficulties caused by the shortage of administrative personnel 
left behind by the withdrawal of the British. 

4. The problem of resettlement was one of considerable importance in the 
Punjab and the smoothness with which the allotment of land was put through is 
an example of the efficacy of the sympathetic zeal of a friendly administration, 
Bandakaranya remains the symbol of similar resettlement and rehabilitation in 
respect of the population moving in across the eastern froutier of the country. 
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C. No less important than the fulfilment of the obligation to rehabilitate 
displaced persons was the effective strategy adopted to integrate as many as 600 
Principalities over the ler^th and breadth of the country, some being as large in area 
as a major province, others being little more than tiny villages. Although the inte¬ 
gration of such a motley group of territories was a political operation, the beneficial 
effect of their absorption in the body politic was the significant ijnprovement in the 
availability and reliability of basic economic and social information. In some 
areas, in fact, befoi’e integration hardly anything was known of even the total area 
not to speak of the area under crops or yield. The administration was far below the 
expected norms of efficiency and effectiveness. With the unification of the country 
came rationalisation of the districts which are really the lynohpin of the entire set-up. 
An offshoot of this reform stiU remained in the shape of the centrally administered 
territories like Tripura and Manipur. 

Fhanohise 

0. Another memorable land-mark was the extension of the franchise to all 
adults. Before Independence, the privilege of voting in elections was confined to the 
lucky few with educational and property qualifications. One of the earliest steps taken 
by the Constituent Assembly of independent India was to put into practice the principle 
of equality of all men and women of knowledgeable age. The results of the Census 
of population which were languishing before recent years were utilised ingeniously 
to demarcate constituencies for electing one or more representatives to the Legislature. 
The special position of the intellectual classes was not forgotten. Provision was made 
for Second Chambers in several States with membership chosen from special consti¬ 
tuencies like graduates and local authorities. It is said that accelerators without 
brakes are likely to lead to disequilibrium. The Second Chamber thus provides a 
stabilising factor without going counter to democratic requirements. So far, there 
have been three general elections and the smooth and peaceful way they were conducted 
is a tribute not only to the peace-loving nature of the entire people but also to the 
unquestioned efficiency of the electoral machinery. 

Economic and sooxal development 

7. Coming in the wake of the separation of Burma a decade earlier, the 
Partition of the rest of the country queered India’s economy overnight from near 
self-sufficiency in foodgrains and in the principal industrial raw materials to a new 
dependence on imports. The country had also to look for now markets for millions 
of yards of cotton piecegoods. To cope with the developing situation, Planning be¬ 
come indispensable. The distinguishing feature of the policies adopted in this 
context by the National Government was the accent on democratic planning of the 
progress of the entire population aiming not only at increasing production all round 
but also distributing the income more equitably than before. It is true that much 
more emphasis has been laid in the plans on economic gains for society than on 
building up a solid social welfare system. The investment in agriculture, industry. 
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transport and communications together far outweighs the allotment to education, 
health and allied heads. In such matters of policy in regard to priorities, however, 
it is easy to be unduly critical; but with limited resources, clearly, first things 
must come first. A controversy developed on the relative importance of heavy and 
light industries, of large and small industries and the like. While the First Plan was 
inevitably concerned with strengthening the agricultural base, the Second Plan had to 
tackle the problems of co-ordination of the different sectors of industrial activity. The 
concept of mixed economy guaranteed a rightful place for the so-called private sector 
although the Industrial Policy Resolutions adumbrated by the State did give the 
appearance of inflexibility. The merit of the Second Plan was that a place was found 
foi' oven village industry and a substantial allocation made for its development even 
while emphasising the importance of steel and other large industries. Looking back 
over the period of the First and Second Plans and the first two years of the Third Plan, 
it is evident that all the economic indicators have shown reasonably forward moves. 
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Data ooI(Lbotion 

8. la the achievement of this moderate progress, the strengthening of the 
machinery for fact-finding has played an important part. No plan for progress 
is practicable unless the basic data are forthcoming; and the data cannot be collected 
satisfactorily unless there is a plan for the purpose. Before Independence, a decen¬ 
tralised system of data collection intimately related to the executive responsibilities 
of different Departments was in vogue. Immediately after Independence, the need 
for a co-ordinating agency was realised aJid steps were taken to unify the technical 
direction of surveys, experimentation and administrative compilation under the over¬ 
all guidance of a Statistical Adviser to the Cabinet. Quite smoothly and silently, 
the State base has been strengthened so that now every State and even centrally 
administered area has arrangements for systematic analysis and interpretation of 
figures obtained through different channels. Attention is being given at the same time 
to the concepts underlying the collection of facts. 

9. Statistical personnel were quite scarce before Independence. Provision 
was therefore made for the recruitment and training of adequate numbers of people 
at various levels of work. As compared with just a few hundred statistical employees 
in the whole country before Independence, nearly ten thousand people with basic 
qualifications and with sound training have now been posted for work right from the 
Central and State headquarters down to the distoict and even to the community block 
level. The out-flow of data is far more aocmrate and timely to-day than it was in 1948. 
The administration is no longer chary of figures but on the other hand it cries for more 
and better statistics. In thus building up an intellectual base for progress, a decisive 
role has been played by Professor Mahalanobis in the crowning years of his three 
score and ten. 
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By 3. TINBERGEN 
Netlierlands BcoTtomic Institute, 

1. Natcrh OI" pboblbm 

One phase in the conatruction of a development plan consists of the selection 
of a programme of projects out of a larger collection of projects. The aim of this selec¬ 
tion process is to find a set of projects which together will use the quantities available 
of scarce production factor.? and which will maximize the contribution to the aims of 
development policy. We will assume that it is known beforehand which factors are 
scarce. The outcome of the selection process may show, however, that one or more of 
these factors are not actually scarce. We will also assume that the aims of develop¬ 
ment policy have been defined, can ho measured and have pre-conoeived “prices.” 
Such aims may be to make a contribution to national product {usually considered to 
be the moat important aim), to make a contribution to employment, to change the 
inequalities in distribution, to add to the population’s health and culture and perhaps 
still other. The "prices” to be attached to the units of each of these aims may, hi 
principle, be fixed by taking interviews from policy-makers. This means that the 
contribution made to the joint aims of development policy by each single project 
i can be expressed in one figure j/*. This is not true of the total use of scarce factors 
by oaoh project, since the relative prices of these factors cannot be determined auto¬ 
nomously as in the case of the aims. These prices, often indicated as “shadow prices” 
must reflect the relative scarcities of the factors and they depend on the selection of 
projects made. Indicating the relative prices of factors 2, 3, etc. in terms of factor 
1 by p 2 > Ih state that only after these prices have been chosen can one 

calculate the total value of all scarce factors used. The criterion to be used for the 
selection of projects may be the “yield” M of each project i which can he written 

^ y' =_ 

fi+Pji+P3fs+ • • • oA-i-pA+Pe^ • ■ • 

where /j, etc. are the total quantities of factors 1, 2, etc. used in the project and 
a !*2 etc. the factor coefficients, that is, the quantities of each factor used per unit of 
contribution to the aims. If the first scarce factor is capital and the aim of deve¬ 
lopment is output then is the capital-output ratio. If the second scarce factor is 
foreign currenoy, ajg is the foreign currency-output ratio etc. By selecting the projeots 
in the order of decreasing h starting with the highest value, we will get the maximum 
contribution out of our programme of projects; this presupposes that the p's are such as 
to enable us to apply exactly the quantities available of each scarce factor if we take 
all the projeots showing an h* > h. Data of our problem are the total quantities 
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F^,... of the factors available; unknowns are the relative factor prices p^, Pa 
etc. and the limit h until which we must proceed. Eormulated in this way the problem 
of selection is a simple problem in N unknowns, where N is the number of factors, 
and N equations, stating that the total quantity absorbed of each factor equals the 
quantity available. In this shape the problem is not a maximum problem, since no 
degi’ees of freedom exist. The maximum problem is a “built-in” maximum problem 
by our rule of selecting the projects in the order of their 

Even so the problem has not been given yet an explicit formulation, since 
the total quantity of each factor used by the programme cannot always be expressed 
as an explicit function of the values h andp^i^s ■•• • This is only possible if the collec¬ 
tion of projects can be represented by an explicit frequency distribution of the projects’ 
characteristics y^, It is a modem tendency not to use such explicit fre¬ 

quency distributions, since they wUl either be very crude approximations only or have 
to be very complicated. The modern trend is to develop less general, numerical 
methods of a trial-and-error method and to aim at the exact answer. With very 
“irregular” frequency distributions this is probably the only possible way. In this 
article I propose to be old-fashioned and to use approximative general methods. For 
almost “regular” frequency distributions these are much easier. We lack information 
as to whether for practical cases the new or the old approach is more efficient. The 
old method has the advantage of some generality and elegance of a traditional mathe¬ 
matical character. 

2. Two SOAEOE F.40T0BS : CONSTANT DENSITY 
DISTBIBUTION OE PBOJBOTS 

In the tradition of successive approximations we will first tackle the problem 
ill its simplest form. Lot there be two scarce factors, capital and foreign currency, 
in given quantities K and V respectively. The factor coefficients -will be written as 
K and f and our assumption is that projects are so distributed over the jt, »> plane 
that the amount of y (contribution to aims) to be obtained from them is evenly spread 
over this plane, at least in the relevant portion of it. The quantity obtained per unit 
of surface, or density, is assumed constant and equal to A. By the choice of a relative 
price p of foreign currency in terms of capital and a limiting value of the yield h we 
select a set of projects falling within a triangle (cf. Figure given below) OPQ, where 
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the slope of PQ corresponds with p and the level of PQ Math h; vre have OP = ^ 

and OQ = . It is an easy problem of calculus to express explicitly in h and p 

the total contribution Y and the quantities K and V absorbed for given h andp; 
we find : 


ihh i/(A-rt») 

...( 2 . 1 ) 

0 0 ^ 

jj ...(2.2) 

7-4 fj ... (2.3) 

where the latter two integrations must be carried out over the same triangle as the 
first one. The problem of finding p and h is extremely simple now; we find : 


p = 


K 

V 


(2.4) 


and ... (2.6) 

We also express Y in terms of the data and find an interesting “production function” 

F = ^ (AZF)!/*. ... (2.6) 


3. Mobe soabob baotoes : constant density OB pbojbots 
The result just obtained can be generalized for any number N of factors. Using 
the notation, introduced in Section 1 we find for the contribution Y and the quantities 
F„ of scarce factor number n 


Y = 


A 

mh” 


N 1 

n — 

Pn 


(3.1) 


and 




N 


(JV+l)!iJ„?i"+i np„ 


n ’-8 


The solution of the problem can be written as 

Pn 


“ (W+l)lPf 


and the “production funotion” as ; 

nr (W+l)^/<"+h jp inir+1) 

of which formula (2.1) through (2.0) are special cases for W = 2. 


(3.2) 


(3.3) 


(3.4) 


(3.5) 
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If by aggregation we want to combine some of the scarce factors into one 
(say, qualified laboiu’ of all types) we may do so by defining the quantity used of this 
factor by 

F = fLF„. ... (3.6) 

1 

The production function may then be written : 

y _ ^^/ov+i) (3_7j 

This function approaches the Oobb-Douglas production funotion in two ways : 

(i) the sum total of the exponents approaches 1 and 

(ii) the exponents are no longer equal among them. 

4. Two soauge fagtoes : poweb sebies ereqgbngy distributioit 
In an attempt to generalize our results to more complicated frequency distri¬ 
butions it is an established tradition to develop the frequency density function into 
a power series : 


x) = ... (4.1) 

m n 

Our method now requires the computation of integrals 

J(m,n)— I x"dx = — I{m, n-\-l) ... (4.2) 

0 0 ' 

where, for simplicity’s sake, we use the following symbols : 



... (4.3) 

1 

and i /(m, w) = | z’"(l—z)”dz, 

... (4.4) 

0 

It is clear that 

f (m, n) = l(n, m). 

By partial integration we can derive a recursive formula : 

... (4.5) 

l(m,n+l)= /(m-fl, w) 

m+l 

... (4.0) 

and from (4.5), (4.6) and the value 


1 

I{n, 0) = [z!"dz= 1 

J n-\-l 

0 

... (4.7) 

we finally derive the general formula for 


T, . m! n\ 

I(m, n) =- — J — --- . 

(m+n+l)l 

... (4.8) 
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in n 

nt ft 

If we iike, we can replace 
lies the last three formulae. 


m! ft! 1 

(m+ft+2)r /i»»+"+a p»>+i 

ml (ft+1)! 1 

^+ft+3)! ^m+"+3 pn>+l 

(ffl+l)l ft ! 1 

(m+ft+3)! ^“+3’ 


(4.9) 

(4.10) 

(4.11) 


1ft! ft! 

(m+ft+l)! 


by 


which somewhat simpU- 


While these formulae are still easily manageable, the estimation of our un¬ 
knowns p and h becomes increasingly cumbersome, since with increasing number of 
terms in the power series development for A the degree of the equations (4.10) and (4.11) 
in h and p increases. Solution for p and A must be done by trial and error just as 
much as in the case of modern methods; it will depend on the actual shape of the fre¬ 
quency distribution observed which method is quicker. 

A second approximation will only contain terms and Bg^ and appears 
relatively simple : 


1 ( 


... (4.12) 

pA* ' 

pA® ^ 


... (4.13) 

1 

p*A® 


... (4.14) 


We can now find first approximations to the changes in p and h due to the 
appearance of small terms with B^g and Bg^ by differentiating with regard to the 
latter two parameters : 

■■ 

dBig 2 hBgg OBgi 2 liBgg (4.15) 

dh i- 

dBig dBgi 2 Bgg 

We are thus able to estimate the deviations of A and p from the values found 
in (2.4) and (2.6) for small deviations from the constant density hypothesis, Bgg in 

formula (4.16) is equal to y A used in Section 2. 
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6. Random deviations in distbibution 

Observed frequency distributions of project coefficients will show “irregular” 
deviations from most of the frequency distributions so far used. It is plausible that 
such deviations will often be close to random deviations. Prom the first members of 
equations (2.2) and (2.3) we see that any deviations i)(ip, x) that the frequency distri¬ 
bution might show from one of the distributions studies will not change the quantities 
of capital or foreign exchange needed for the execution of a programme based on a 
given ivalue of p and lb if these deviations satisfy the conditions : 

I j xI3('P, x)df dx = 0 ... (6.1) 

A 

JJ'piJ('P, Ji)dipdx = 0. ... (5.2) 

A 

These can be said to express that the deviations are not correlated, within the 
area covered by the integrals, with either x, the capital-output ratio or ^p, the foreign 
ourrency output ratio. 



THE TWENTIETH CENTURY TREND IN EMPLOYMENT IN 
MANUFACTURE IN INDIA—AS ILLUSTRATED BY THE 
CASE OF WEST BENGAL 
By ALICE and DAITIEL THORNBR 
Ecola Pratique dee Hautes Etudes, SorbowM, Paris 

StTMMAEY 

A great expansion of manufacture in West Bengal during the three decades 
from 1031 to 1961 has involvedj particularly in the most recent years, the installation 
of advanced modern facilities in a number of key industries. In absolute terms West 
Bengal s male working force in manufacture has grown impressively but the ratio of 
man employed in manufacture to the total male labour force appears to have levelled 
off at 16 in 100. As of 1961, this percentage was four points higher than the aAmrage 
for India; it was exceeded in no major State. 

Bor the I'est of this century we may expect massive decennial increments to 
India’s total laliour force. During the same years technological develojiments will 
presumably continue to raise produotivity per worker and accordingly to limit the 
labour requirements of new manufacturing units. Substantial industrial develop¬ 
ment in terms of capital outlay and additions to productive capacity may conceiv¬ 
ably continue for several decades with little or no increase in the percentage of the 
working force engaged in manufacture. 

Economists who have studied the oases of England, the United States and 
other pioneer industrial countries have naturally tended to assume that the Indian 
employment statistics would eventuaUy exhibit the classic Western shift in the per¬ 
centage of workers out of agriculture and into manufacture. But the setting is entirely 
different: India’s industrialization is taking place in the age of automation. We shall 
have to work out new standards for evaluating the significance of late-twentieth-century 
trends in working force distribution among agriculture, manufacture and other sectors. 

1. The case oe West Bengal 

The thirty years from 1931 to 1961 rvitnessed an unprecedented industrial 
development iir West Bengal. Through an almost unbroken series of social and 
political criseH—economic depression, civil disobedience, war, famine, commnnal 
strife, partition, the ensuing influx of refugees—mills, factories and workshoirs have 
been on the inorease. In terms of employment, the number of men engaged in 
manufacture has nearly triplei. We take manufacture to mean all kinds of making 
and processing from hand-pounding of rioe to fabricating of steel, including the 
irroduction of gas and electricity, hut excluding mining, quarrying and construction. 
Whereas the Census of 1931 recorded little more than half a million male w'orkers 
under manufacture, the Census of 1961 counted more than one million and a half. 

During these three decades the total population of the districts now constitut¬ 
ing West Bengal almost doubled! ' The male working force in all occupations rose 
from five to ten millions. Since employment in manufacture expanded half again 
as fast as total employment, the percentage of workers in manufacture rqse from 
10.4 in 1931 to 16.4 in 1961. 
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As we can see in Table 1, which also gives comparable figures for other branches 
of the economy, the absolute number of men engaged in manufacture increased in 
each decade from 1031 to 1961. By contrast, as we note from Table 2, which presents 
the same data in relative terms, the whole of the percentage increase appears to have 
taken place between 1931 and 1941. That is, the percentage stood at 16 from 1941 
to 1961. 


The sharpness of the rise in the ratio of workers in manufacture to all male 
workers from 1931 to 1941 may result in part from the tentative nature of the basic 
data for 1041. The tabulations rest on a heroic reconstruction for the areas included 
in West Bengal after the 1947 partition of a one-in-fifty sample of the original 1941 
census slips. These, it must be added, had not everywhere been properly extracted 
and had then been stored for fifteen years in various places under varied conditions. 
The huge proportion of workers whose activities were insufficiently described to 
permit classification (almost one of every six) suggests caution in the utilization of 
the absolute as well as the relative 1941 figures for the various industry groups. None¬ 
theless, we have no reason to doubt the general upward trend of the actual number 
of men at work in manufacture from 1931 to 1941 and from 1941 to 1961. 

We are on somewhat firmer ground in dealing with the decade 1951 to 1961. 
Here also, however, our 1961 figure for manufacture includes an element of estimation. 
The assumptions and procedures by which we distributed a number of inadequately 
tabulated earning dependents” have been described in detail in an earlier article.'- 
In any case, they affect less than 75 thousand of the workers we have counted under 
manufacture, and could, at the very most, have served to inflate the percentage 
from 14.6 to 16.6. 


We are accordingly safe in saying that from 1951 to 1961 more than 400 
thousand men were added to West Bengal’s working force in manufacture, but that 
the ratio of workers in manufacture to all male workers remained virtually unchanged. 
These were, of course, the years of the first two national five-year plans. Expansion 
of modern industry had become a matter of public policy. The aim of the planners 
was to get India embarked in every essential field so as to set up a nucleus for conti¬ 
nuing economic groAvth. In West Bengal during the planning period facilities have 
been added or extended in engineering, chemicals, iron and steel, automobiles, and 
electrical machinery. To a very considerable degree, these are large-scale, heavy, 
capital-intensive operations. That is to say, they employ relatively little labour 
in relation to the investment they require, as compared, for example, with traditional 
handicrafts. Under these circumstances, the growth in numbers of the industrial 
labour force is no longer an adequate measm-e of the extent of industrial development. 

Over these same years. 1951 to 1981. the population of West Bengal grew 
from 26 to 36 millions. About one-sixth of this increase resulted from the 1966 
transfer from Bihar to West Bengal of an almost exclusively agricultural border 
area. For the State as a whole, the total number of male workers rose in the same 


1 Alioe Thomer, “Secular Trend in the Indian Eoonomy". 
XIV, N'umbers 28, 29 and 30, July 1062, pp. 1166-1168. 
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proportion as the population, that is, nearly 40 per cent. It is a remarkable aohieve- 
men m e ace of the veritable tidal wave of persons available for employment that 
manulactming has been able to provide jobs for the same proportion of workers in 
1961 as in 1961. 

The ratio for West Bengal in 1961—16 employed in inanufaeture out of every 
100 men at work—is markedly higher tlian that for All India, 11 out of 100. As 
we see from lable d, no major State shows exactly as high a percentage as West Bengal, 
although the figures for Maharashtra, Gujarat, Kerala and Madras are, at first glance, 
almost identical. The leading position of West Bengal in 1961 comes out more 
sharply if we consider only those men who work in industries which are not of a house¬ 
hold nature. Here West Bengal exceeds all other major States in absolute numbers 
(nearly 1.26 million men) as well as in ratio (12 of every 100 male workers). This 
comparison is perhaps the more significant one. Preliminary figures for a number 
of districts indicate that in Gujarat and Maharashtra, for example, the 1961 Census 
category of household industry includes a considerable element of livestock-keeping, 
an activity normally taken for analytic purposes together rvith agriculture.* It is 
in atry case the non-household sector which encompasses all large- and medium-scale 
enterprises, and in effect all modern industry. With less than one-twelfth of the 
national population, West Bengal in 1961 claimed almost one-sixth of India’s male 
working force in industry carried on outside the household framework. 

West Bengal’s rapid recent growth in manufacture contrasts sharply with a 
period of both absolute and relative stagnation from 1911 to 1931. Over these two 
decades ])opulation rose slowly and the male working force as counted in the Census 
actually declined. The number of men employed in manufacture fluctuated between 
500 and 600 thousand; the percentage oscillated between 10 and 11 of every 100 
workers. (See Tables 1 and 2). 


2. Thb tbend fob India 


'■|’he two-phase aspect of the relative trend for employment in manufacture 
in West Bengal from 1911 to 1961 may also be observed in the national percentages 
for India (present boundaries). We read in Table 4 that, in the Indian Union as a 
whole, from 1911 to 1931 the number of manufacturing workers for every 100 men 
at work dropped from 9 to 8; by 1961, the figure had risen to 11. In absolute terms, 
the strength of the male working force in manufacture in India remained at about 
7 million from 1911 through 1931, and doubled between 1931 and 1961. The upward 
turn in West Bengal since 1931 has been more pronounced than for the Indian Union, 
but the direction of change is the same. When we examine the trends which can 
be established for other states, however, we find several quite different patterns. 

The most striking dissimilarity to West Bengal is provided by the ratios for 
manufacture in East Bengal (Pakistan) which were as low as 4 per 100 in 1911 and 


* See “Population on tha Land in the 1901 Ceaeue of Population”, addraes delivered by Asok Mitra, 
I.O.S.. Kogistrar General, to the Annual General Conferenee of the Indian Society of Agr.oultural Statietroe, 
New Delhi, 30th Deoamber, 1962, p.41. Table 13. 
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apiDeared to have sunk to 3 per 100 in 1951. To the west and south in Bihar and 
Orissa, the manufacture percentages also remained very modest (4 and 5) from 1911 
through 1961; the 1961 figure finally indicates a rise to 7 per cent. Uttar Pradesh 
and the old Central Provinces (no longer existing as a State) provide illustrations 
of practically stationary trends at a slightly higher level—from 8 to 9 per cent. In 
Rajasthan we have a different story: here the percentages fell steadily decade by 
decade from an initial 13 in 1011 to 9 in 1951 and again in 1961. 

On the other hand, we note a course of development parallel to that of West 
Bengal in the old Bombay Presidency and the former undivided Madras State. As 
in West Bengal, an absolute drop in the industrial working force from 1911 to 1931 
was followed by a significant increase in the thirties and forties. In the Bombay 
Pro.sidency the addition of 786 thousand male workers between 1931 and 1961 raised 
the percentage in manufacture from 11 to 16. For Madras an increment of 431 
thousand workers brought the manufacture ratio up from 9 to 12. We are not in 
a position to follow the comparison up to 1961, since the old Bombay Presidency 
is now divided among Maharashtra, Gujarat, Madhya Pradesh and Mysore; while 
large areas of the former Madras State are now incorporated in Andhra Pradesh and 
Kerala. Among these successor states, however, we have already seen in Table 3 
that in 1961 Maharashtra, Gujarat, Kerala and Madras had percentages above the 
national average both for all male workers in manufacture and for workers in “other 
than household” industries. 

The great expansion of manufacture in West Bengal from 1931 to 1961 is 
thus not unique in the Indian scene, although it is the most striking case. Industrial 
growth over these three decades in Bengal, Bombay, Madras (also Delhi, Punjab, 
and certain areas of other States) has served to push up the national ratio of men 
engaged in manufacture to all male workers, despite the fact that the trend in so 
large a State as Uttar Pradesh remains at a dead level. The finding that the per¬ 
centage figure for West Bengal has remained at about 16 since 1941 is particularly 
significant with regard to our expectations for the future trends in India as a whole. 

As we have observed, the absolute increase in West Bengal’s industrial labour 
force has been very substantial, but the same has been true for the population and 
accordingly for the total number of persons who must find employment in one sector 
or another. Moreover, the newer types of equipment which have been installed as 
part ot India s plan to establish a core of modern industry have charaoteristicall}^ 
a high productivity, which means that their labour requirements are low. 

Yet it is iJrecisely this kind of equijjment which India must continue to install 
if she is to emerge from economic “baokwardness” into the age of automation. Only 
by pushing forward to higher levels in industry, science and technology can India 
hope to develop a modern mentality among her people and to revolutionize the 
productivity of her agriculture. 

Following the pioneer study carried out by Colin Clark in the 1930’s economists 
have got into the habit of conceiving economic development statistically as the shift 
in the percentage distribution of the labour force away from agriculture toward 
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in and services. This pattern has been well documented for such countries 

as England, France. Germany, Japan, and the United States. It is only natural 
a sc and government planners should have expected that, as countries like 
r embarked upon the course of industrialization, the working force 

a a 18 ICS would conform to the same trend. From this viewpoint, the levelling off 
in t e percentage of the working force engaged in manufacture while the percentage 
agiioulture remains high is the very antithesis of economic development. So 
long as we remain within this framework of reference, India’s current prospect would 
be such as to cause dismay. 

In point of fact, India’s current development is taking place in a manner 
quite different from that which characterized the industrial growth of Western Europe 
and Noith America, and in a quite different setting. India as a late-oomer to the 
piooesa of industrialization can take advantage of the scientific and technological 
progress of Europe. Productivity per worker in recently installed manufacturing 
units in India is. accordingly, very much greater than was possible one hundred and 
fifty years ago in the early stages of the industrial revolution. There are also impor¬ 
tant differences of scale. For example, the population of India today exceeds hy 
more than forty times that of England and Wales in 1800. 

What we must realize is that the economic trends of the nineteenth century 
in Western Europe and North America are no longer adequate guides to the path 
lying before India in the 1970’s, SO’s and OO’s. Technological developments in produc¬ 
tion scorn to render obsolete our standards for evaluating the significance of changes 
of working force distribution. We shall have to work out new criteria valid for the 
ago of automation. 

As the development in West Bengal has demonstrated, India is well started 
along the road to becoming a strong industrial ])owcr, and shows manj'^ signs of conti¬ 
nuing in this direction. But from 1961 onward, India’s progress toward moderniza¬ 
tion is unlikely to be reflected in a sizeable increase inthepecceaicfgfe of workers engaged 
in manufacture. 


'r.A.HLK 7. WEST BENGAL WORKING EORCE DISTRIBUTION BY INDUSTRY. 1017.1961 



1911 

1921 

1931 

1941 

1951 

1961 

tiotal population 

8,829,118 

(males) 

8,780,938 

9,658,126 

4,999,095 

11,493,300 

13,345,441- 

18,6{t9rl44 

working lornf 

6,648,316 

5,362,978 

4,846,600 

7,220,001 

10,040,MO 

agricultui'o 

flailing 

mining 

3.669,003 

3,431,346 

3,071,823 

3,094,200 

3,735,766'| 

—7 

66,119 

38,651 

30,877 

34,400 

42,224 i 

5,777,282 

40,280 

38,245 

24,959 

57,600 

86,804j 


construction 

57,926 

.46,756 

31,300 

49,200 

101,882 

146,625 

manufacture 

642,778 

600,369 

520,962 

740,600 

1,119,277 

1,543,621 


266,981 

183,797 

154,400 

211,500 

363,449 

778,704 

386,873 

trade 

324,669 

323,607 

332,611 

405,000 

836,305 

Dublio force and administration 65,497 

63,362 

62,854 

98,100 

1.58,173)' 


professions and liberal Arts 

100,332 

96,255 

102,254 

130,600 

202,903) 

■ 1,349,673 


173,409 

182,211 

62,327 

200,079 

149,900 

206,148) 


61,233 

58,026 

86,100 

121,601) 

insufficiently described 

211,698 

278,973 

402,350 

783,600 

314,170) 



Sources : OensuB Tables for 1911, 1921, 1931 and 1961, ¥ somple data for 1941 from Census Taper 
No. 4 of 1966 j Census of 1901, Paper No. 1 of 1962. 

Note : See Appendix for disoussion of sourooa and metliods. 
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TABLE 2. WEST BENGAL: PBBOBNTAGE DISTRIBUTION OB MALE WORKING FORCE BY 

INDUSTRY GROUPS 1911-1001 



1011 

1021 

1931 

1941 

1961 

1061 

all workers 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

agrioultnre, ILshing and mining 

07.7 

66.6 

62.7 

46.1 

63.6 

67.6 

oonstruotion 

1.0 

1.0 

0.6 

1.0 

1.4 

1.5 

manufacture 

9.8 

11.4 

10.4 

16.3 

16.6 

16.4 

transport 

4.6 

3.4 

3.1 

4.4 

4.0 

3.9 

trade 

0.8 

6.0 

6.7 

8.4 

10.8 

8.3 

servicos 

goiLeral labom* and insufficiently 

7.2 

7.6 

8.6 

0.7 

9.6l 

1 

1 

1 13.4 

described 

3.8 

6.2 

8.0 

16.2 

4 . 3 J 

1 


Saurcea : See Table 1. 


TABLE 3. MALE WORKERS ENGAGED IN MANUFACTURE ! SELECTED STATES, 1061 


male workers engaged in manufacture 

states 

absolute numbem in 000 

household other 

total industry industi-y 

total 

per 100 male worker's 
household other 

industry industry 

INDIA 

14,634 

7,380 

7,108 

n.3 

6.7 

c.e 

VVd&t Bengal 

1,644 

300 

1,244 

16.4 

3.0 

12.4 

Maharashtra 

1,762 

600 

1,192 

16.0 

4.8 

10.2 

Gujarat 

843 

343 

600 

14.8 

6.0 

8.8 

Kerala 

682 

189 

393 

14.7 

4.8 

10.0 

Madras 

1,432 

081 

761 

14.2 

6.7 

7.4 

/Source: 

Census of Indio. Paper No. 1 of 1962—pp. 396, 397, 408, 400, 412, 413. 



iVote : See Appendix for definition of houeehold induntiy. 


TABLE 4. WORKERS IN MANUFACTURE PER 100 MALE WORKERS 

SELECTED STATES, 1011-1961 


1011 

1021 

1031 

1941 

1961 

1961 

INDIAN UNION 

9.2 

8.7 

8.4 

_ 

0.9 

11.3 

West Bengal 

9.8 

11.4 

10.4 

16.3 

16.6 

16.4 

East Bengal (Pakistan) 

4.2 

4.6 

4.1 

_ 

3.4 

_ 

Bihar and Orissa 

6.2 

4.8 

4.6 

4.6 

4 4 

7.4 

Uttar Pradesh 

8.7 

7.7 

8.0 

7.4 

8.3 

8.9 

Central Provinces 

8.0 

8 2 

7,0 

7.5 

8.9 


Rajustluni 

12.0 

a.I 

10.2 

-- 

8.6 

8.9 

Bombay Pre.sideucy 

11.8 

11.8 

11.2 

_ 

14.8 


Undivided Madraa 

9 6 

8.2 

8.9 

9.3 

11.8 

— 


Sounea : CensuB of India, 1911-1061 ; Census of Pakistan, 1961. 
Note.. See Appendix for geographical details on eaoh State. 
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Appendix 

have used the for malero^v^^onh ^ oaloulafced from decennial census returns. We 

For West Bengal in partioulor the numb! reliable. 

one and ono third million in ion the flmu! ^ 

tho female population doubled over the^ ““““ 

has clrooDGd frfiin nna f ^ flontTiry the proportion of workers reported among all women 

has dropped from one of every six to leas than one of every ten. 

whose activitioa^^^Trf**^'?^ we have included all men recorded as having an occupation except for those 
whose activ ties could clearly be identilied as non-productive, for example : “house proprietors”, “non- 

liSd >«^adlorda . and “beggars”. Por 1931 we have excluded from the working force all persons 

TTi ttir.' ™ 1 ° ^ counting under this rubric of persons (mostly women) engaged in housekeeping 

ir ovm lomes. or West Bengal the number of men subtracted for this reason was 16,697, nil in 
iiurawan District. 


In the 10.91 data for East Bengal which is taken from the Census of Pakistan, the total working 
force iipon w^ch the percentage for manufacture has been oolculated excludes armed forces and non-oiti- 
zens, but includes the unemployed. 

Tho “total population” of West Bengal in the years 1011 through 1031 has been obtained by sub¬ 
tracting from tho total for Bengal the divisions and districts cut off in 1947 to form East Bengal. In the 
case of tho four districts which ware divided between India and Pakistan we approximated the exact posi¬ 
tion by treating tho whole of Malda and Jolpaiguri districts as part of West Bengal, assigning the whole 
of Dinaj pur to East Bengal, and halving the figures for Nadia. The number of men in each of the industrinl 
oatogorios was coleulatod in the same way. In preparing entries for 1041 we utilized the Y sample tabula¬ 
tions both for total population and for occupational details. These tabulations woro, as we have explained, 
imavoidftbly incomplete; they do not cover Bankura, Midnapur, West Dinajpur and Cooch Bihar, slips 
for which wero found missing or defootivo. Sikkim is included in the West Bengal figures for 1911, 1921 
and 19,71, liut not subsequently. The total number of men censnsed in Sikkim in those years, however, 
never reached 60,000. Por 1061 and 1061, the population of West Bengal bos been tiilcen directly from 
tho census volumes. Thiis, the 1961 figures have not been adjusted to include tlio inhabitants of the areas 
tranefesrod to West Bengal from Bihar in 1966, and now constituting the Purulia. Bistrict. 

Tho industrial oatogorios oro the standard ones commonly used in historical studies of labour force 
trends. Agrksultuie inclndce plantations, animal husbandry, forestry and hunting. Mining includes 
quarrying. Trade includos banking and inauronoo os well as all wholesale and retail commerce. But 
craftsmen listed in the census volumes os “makers and soUers” of clay pots or sandals have been counted 
under manufacture. “Other services'' are hotelkeoping, laundering, barbeiring and scavenging. 

Wo have used tho rubric “insufficiently desoribed” for workers who could not be assigned to a more 
prooiae category on the basis of the description given. The greatest number of these in each year were 
listed ns “general laboivrerB’’; these workers were almost oeitainly engaged at least for part of the time 
as agricultural labourers. The problems involved in the treatment of this group have been discussed in 
the article by one of us already cited. This artiolo also explains tho procedure by which the numbers of 
general labourers and insufficiently described were estimated for 1961. For the purposes of the present 
study, we may simply say it is very unlikely that any important number of the "insuflSoiently described" 
in any year were in fact engaged in manufacture. 

“Household industry” was defined in the Census of 1001 to comprise industries operated on a 
household soale in which all or most of the work was done by the ffimily members. In urban areas only 
those manufacture or processing ootivities were to be included which were carried on in the home itself ; 
the household industry in mrol areas might be located anywhere within the village. 

The 1911, 1931 and 1931 figures for the Indian Union in Table 4 were calculated by subtracting 
from the All-India totals for those years the data for the districts which were subsequently separated off 
to form Burma and Pakistan. The East Bengal figures for 1011, 1921 and 1031 include Sylhet District, 
then port of Assam. Bihar and Orissa figures for 1911,1921 and 1931 do not include Qon jam District which 
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was then part of Madras. The 1941 Bihar and Orissa figures exclude the MayurbheA] and Patna States. 
No territorial changes of any importance affect the aeries for Uttar Pradesh (formerly United Provinoes); 
the 1941 data exclude Benares State (not Benares District). Bajaathan (formerly Bajputana) includes 
Ajmer only in 1961. Central Provinces inoludos Berar in all years. This area constituted Madhya Pradesh 
in 19.'51, but should not be confused with the present State of that name. Bombay Presidency refers to 
the old British Districts of Bombay plus the former feudatories; these covered the whole of the Kathiawad 
peninsula and were scattered through Gujarat, Konkon, the Bombay Deccon and the Bombay Karnatak. 
Baroda has been included; Sind, Khairpur State and Aden excluded. In 1951 this area comprised the 
States of Bombay, Sauroshtra and Kuteh. The percentages for Undivided Madras include Gonjam District 
up through 1931 but not subsequently. The absolute increase of 430,000 in the male working force in 
manufacture in Madras from 1931 to 1951 has been calculated without Ganjam. 

The analysis of census data on which tills article rests was begun in Bombay in the years 1968- 
1900 under the auspioe.s of the Indian Statistical Institute, and has been subsequently oontinuod in Paris 
in the Sixth Section of the Boole Pratique des Hautos Etudes of the Sorbonne. 



A LETTER REPORT TO PROFESSOR P. C. MAHALANOBIS 


By H. 0. A. WOLD 

University Institute of Statistical Uppsala, Sweden 

t 

Dear Prasanta : 

Fourteen years have passed since you invited me to leave the Nordic winter 
for a sojourn at your institute and a wide tour through India. This privilege with 
its immediate benefits and excitements, and its enduring and precious after-effects, 
induce me to give my contribution to the Festschrift Mahalanobis a personal touch. 
The rhapsodic form of a letter is so much the more ap^iropriate as Radhakrishna 
has Idndly suggested that I should report on my studies into the rationale of non- 
experimental analysis, with emphasis on the approach of eo ipso predictors. 

My letter report will briefly review two groups of problems, 


(i) the choice of regression, and 


(ii) the stochastic rationale of interdependent (ID) versus carasal chain (CO) 
systems, 


problems that have been subject to decades of controversial and partly confused debate, 
group (i) especially in the 1920’s and 1930’s, (ii) in the 1940’s and 1950’s. The upshot 
of my review is that the problems under (i)-(ii) are closely related, and that no deep- 
lying difficulties are involved. What is required is rather a combination of simple 
arguments that have to be put together in a specific way to make sense, lilte the pieces 
of a puzzle A key piece in the puzzle is the notion of eo ipso predictor. It so happens 
that I came across this key piece at a late stage of my studies in the area, thereby 
confirming and sharpening my earlier conclusions, and obtaining a unified view of 
the situation. This does not mean that all basic problems of the area have been 
solved, but it does mean that those obscure questions about (i)-(ii) that have been in 
the back of my mind for such long time no longer exist. 


I am aware that the gradual pushing forward of the argument in a sequence 
of some twenty published contributions has not made for an easy grasp of my results, 
and Mvnral change, in terminology odd to the tronble. eo it i. no wonder if my 
portion ha. tometimea been miaunderstood. Hence I very much weloome thia oppor- 
tunity to clarify my lino of approach. 

The limited purpose of this letter report is reflected in the references which 
focus on my own contributions. A systematic review of related work would of course 
requir'e a much longer exposition. 
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1. Eo ipao PBEDIOTOBS^ 

The relation 

y =/(%. ••• ••• 

where/(•) is an ordinary function, is called deterministic. The relation 

y =f{xi, ...,Xu)+v ... (2) 

where/(•) is an ordinary function and v a random variate, is called stochastic. If ( 2 ) 
satisfies 

E{y\Zi, ...,x^) =f(x^, ...,Xn) ... (3) 

the function/(■) is called an eo ipao predictor of y. We shall mainly be concerned with 

relations and predictors that are linear, say 

3 /= (^) 

with E(y\x^, ...,Xi) = (6) 

As to the residual variate v we note two modes of interpretation. One is to 
regard ( 2 ) as a deterministic relation ( 1 ) that is blurred by a residual disturbance v 
which sums up the effect of variates ... that have not been explicitly taken 

into account. The other, not necessarily different from the first, is to disregard the 

possibility of deterministic relations, and to interpret f{Xi .aij) as a representation 

for y that holds true only on the average, in the sense of ( 3 ). 

1 . 1 . A first comment. The notion of eo ipso predictor is of relevance in situa¬ 
tions where the intended use of (2)-(3) is to predict y when Xy, ..., ** are known. In 
such situations the transition from deterministic relations ( 1 ) to eo ipso predictors ( 3 ) 
is a scientific evolution with important implications. Briefly stated, procedures 
of operation with deterministic relations are not always appHcablo to eo ipso predictors. 
In the first place we shall consider the operations of inversion, substitution, and least 
squares estimation of linear predictors. 

1 . 2 . Inversion. A deterministic relation 

y = Ao+... (6) 

oan be reversed with respect to as soon as 0 , say 

= ^ {y-fio-fiiXi-...-finX^). ... (7) 

The eo ipao predictor ( 6 ), on the other hand, cannot be reversed. In fact, unless u 
is zero with probability 1 we have, as is a well known feature in correlation theory, 


1 For proofs and further oommentB, see Wold (IBOlbj 1903a; 1963b), also. {1969b; 1900; 1901a). 
The terminology has been changed from unbiased to eo ipso predictors on the oonsideration that the 
underlying notion of conditional expectation usually enters as an assumption, not as an implication, 
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1.3. SvhstitvAion, Given two deterministic relations ( 6 ) and 

»a = 7o+ra+ia:a+i+ya+2a;„+2-|-... +y„a:A ■ ■ ■ (9) 

substitution of into ( 6 ) gives 

+/^ 0 +Aartt+(/?fl+l+/?arfl+l)a:«+i+--+(/?A+AarAW' 

When a = 1 the relation ( 10 ) extends to eo ipso predictors; that is, the two relations 
(5) and 

— = ... (H) 

imply 

■®( 2 /|®a> ®i) = Ao'l‘A7i+(A2+A72)^2+-"+(At^'A‘yA)®ft- 

If a > 1, however, the corresponding parallel to (10) will in general not be valid. 

1.4. Least squares estimation. Let 

y = io+Mi+-.-+Mft+« (13) 

denote relation (4) as estimated by the least squares regression of y on * 1 , ..., **. Then 
the parameter estimates will under very general conditions be asymptotically consis¬ 
tent; in symbols, 

prob lim bf = fiy; i = 0, 1, ..., A ... (14) 

The requisite conditions are (a) that the jomt theoretical distribution of Xi, ..., *4 is 
linearly nonsingular, and (b) that the observed moments of first and second order have 
the corresponding theoretical momenta for probability limits as the sample size 
increases indefinitely. 

1.5. Equivalence with regression analysis. As is cleai' from 1.4 the notion of 
eo ipso predictor is closely related to the classical notion of regression relation. 

The specific feature of eo ipso predictors is that nothing more than (3) is 
assumed, or ( 6 ) in the hnear case. Hence the approach of eo ipso predictors provides 
a uniform treatment of experimental data (stimulus-respouse experiments where each 
of the stimulus variables * 1 , is given as a nonstoohastic sequence of numerical 

values) and nonexperimental data (the observations of j/, *1 . *4 are regarded as a 

sample from a joint probabihty distribution). The approach of eo ipso predictors is 
distribution-free with regard to the residuals v. Regression analysis usually specifies 
the distribution of the residuals, and thereby makes it possible to obtain more detailed 
results, such as exact distributions for the parameter estimates b( in (13) and (14). 

In regression analysis there is a parting of the ways between the treatment 
of experimental and nonexperimental situations.® The specification 

E(u) = 0; Elu ■ Xi) = ... = E(v ■ Xi) = 0 ... (16) 

often enters as part of the basic assumptions of nonexperimental regi-ession analysis. 
In experimental regression analysis the totality of the basic assumptions usually imply 
( 5 ) as an immediate ooroUory. On the other hand it is easily verified that the speci¬ 
fication ( 6 ) of linear eo ipso predictors always implies (16) as a simple corollary. 

a jj. Craradr (1946, 46. Ohaptera 23 and 37) gives a theoretical treatment, with illuBtratione 
and oommenla that emphaaizo the distinction et issue, 



31^ 


H. 0. A. WOLD 


2. Choioe oe beqeession : demand analysis® 

Vivid in my memory as of yesterday is my Indian winter 1949-60 and all 
it brought of new insights, new vistas, during my travels from Darjeeling in the north 
to Cape Comorin in the south, and during the months of studies and lecturing at your 
institute. The turmoil of new experiences was something of a shock that changed 
my outlook on many things, and it is tempting to expand on some of these issues, but 
I must stick to my subject. 

You asked me to lecture on (a) time series analysis, (b) the analysis economic 
demand. A key theme under (b) was the choioe of regression. As late as 1938, the 
monumental work of Henry Schultz had left this controversial problem open, in¬ 
asmuch as Schultz reported two estimates of each price elasticity, one based on the 
regression of demand on price (and other variables), the other on the regression of price 
on demand, usually with a substantial difference between the two numerical values. 
The traditional arguments behmd this dualism are the mathematical equivalence 
between the demand function and its inverse, say 

d = D{p) p = D-^d) ... (16) 

and the symmetry between the two regressions at issue.® I had never been able to 
understand this symmetry as anything else than a formal aspect. My approach 
was to disregard the symmetry on the subject matter argument that consumer demand 
is causally dependent upon market price, consumer income, and other influencing 
factors, and that the demand function should therefore be estimated as the regression 
of demand upon price, income, and other explanatory variables.® This causal inter¬ 
pretation of the demand function has further implications, two of which will be noted. 

(i) An aggregation test for the choices of regression. A simple theoretical de¬ 
duction shows that the aggregate demand for a group of commodities has an income 
elasticity that is the weighted average of the income elasticities of the various sub¬ 
groups; testing whether this aggregation formula is vahd for empirical estimates of 
income elasticities, it turns out that it is well satisfied by the estimates based on the 
regression of demand on income (price, and other explanatory variables), but not by 
the estimates based on other regressions, for example the orthogonal regression. 

(ii) The combined use of time series and cross section data. According to the 
causal interpretation of demand functions, the income elasticity should be the same 
whether it is estimated from time series data or from cross sections, for in principle 
the two estimates measure the response to income changes of one and the same group 
of consumers. For one thing, this argument can be exploited for comparative checks 
on the income elasticities derived from the two types of data. For another thing, 
the causal argument establishes the device of conditioned regression analysis-. When 
price and income elasticities are estimated from time series data the regression is often 


^ For tin iiiiitrucfcivo review of how the problems pose theiiiselvos and their treatment develops 
up to the end of the I930’s, see G. Stigler (J064). 

* The aymmetry argument has been strongly emphnsized by R. Frisoh (1028, 1934). An early 
refereuce is £. F. Maokeprang (190G), 

» See, also for the subsequent points (iH>i). Wold (1940; 1942; 1948-44; 1946), 
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marred by ooHineaiity between income, price and other explanatory variables; the 
oollinearity is reduced or avoided by taking the income elasticity to be known, as given 
by an estimate based on cross section data. 


May I say how much I was benefited from the opportunity the Indian lectures 
and seminars gave me to sum up and discuss my research endeavours in demand 
analysis. In addition, my plans to write a monograph on the subject began to take 
concvote form, in Calcutta and during the ten weeks’ tour with guest lectures and 
seminars at seven or eight universities, and I brought home a rather detailed layout of 
the volume (Wold and Jureen, 1052). As to the choice of regression, the monograph 
emphasizes that the choice between different estimation techniques must be 
decided upon from case to case with regard to the theoretical model that underlies 
the application at issue. Once the model is specified the choice of estimation procedure 
is a technical matter that in point of principle is nonoontroversial. 

The measurement of demand functions is treated in the monograph as an 
application of regression analysis procedures. The treatment in terms of eo ipso 
predictors came into the picture much later (Wold, 1069b; 1960; 1961a;1961b; 
1963a; 1963b). The specification of the demand functions in terms of eo ipso 
predictors is completely in line with the above arguments. In conclusion, I shall 
comment upon how naturally the notion of eo ipso predictors links up with earlier 
arguments, maldng for clarification and shorpemng the conclusions. 

2 .1. By its very definition, (3) or (6), it is clear that the approach of eo ipso 
pi’ediotors is appropriate in applied work that involves the prediction of y when 
* 1 , ..., a:/, is given. Operational arguments of this type are of old standing in regression 
analysis, of course, and the notion of eo ipso predictors links up these arguments with 
the purely mathematical notion of conditional expectation.® 


2.2, The causal interpretatiou of demand functions reveals the formahsm of 
the alleged symmetry between the two regressions of demand upon price (or income) 
and of price (or income) upon demand. According to economic theory, demand is 
causally influenced by price and income; hence between price (or income) and demand 
thore is the same asymmetry as between stimulus and response in a control led experi¬ 
ment. The notion of eo ipso predictor links up this argument with the asymmetry 
between the variables in a conditional expectation ^/(j/j a:), the variable a: taking an 
arbitrarily specified value, whereas y stands for an average or expected value. 

2 3 Eor the fundamental operative procedures with predictive relations 
considered in comments 1.1-4 we have seen that their theoretical rationale is quite 
simple, thanks to the specification in terms of co ipso predictors. Moreover as com¬ 
pared with the traditional specification in regression analysis, the rationale can be 
established under somewhat more general assumptions; notably, this is so foi least 
squares estimation (see Wold, 1903b). The same holds true for operative procedures 
of more special nature, cases in point being the aggregate test and the device of 
conditional regression analysis referred to earher m this section. __ 


0 SpeoiHcref«renosismadetoL.Hurwicz(]860). Whose approacl. is related to hut lees general 

than that of eo ipso prediotore. 
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3. Multibblatiok modeIj building : intebdbpendbnt (id) Fej'sws 
CAUSAL chain (GO) SYSTEMS’ 

Eeference is made to R. A. Kaher’s general distinction between the three 
main steps of a statistical study (Riaher, 1926): 

(i) Specification of hypotheses; 

(ii) Estimation of parameters; 

(iii) Testing of hypotheses. 

The debate on “the choice of regression” in the 1920’e and 103O’s was essentially 
concerned with the statistical treatment of unirelation models. In hindsight, the 
long debate reflects a most fundamental transition in the specification of hjTpotheses, 
namely from deterministic to stochastic models. In unhelation models the key issue 
of the transition is the operation of inversion, which is trivial and perfectly permissible 
in deterministic models, but not so in models that take the disturbances into explicit 
account. 

Turning to the debate on "the rationale of ID versus CO systems” in the 1940’a 
and 1950’a the scene changes from unirelation to miiltirelation model building. Again, 
the debate reflects the transition from deterministic to stochastic models, now with 
the compUcation that there are two key operations in play, namely inversion and substi¬ 
tution, which are trivial in deterministic models but do not always extend to stochastic 
models. And again, as we shall see, the obscure issues dissolve in the light of the 
notion of eo ipao predictors. 

3.1. When Trygve Haavelmo (1943) initiated what is now known as the 
approach of interdependent (ID) systems, he opened up a vigorous attack on least 
squares regre.saion as an estimation technique for multirelation models, dismissing the 
least squares approach without qualification. The argument at issue thus started 
as a matter of estimation techniques. With reference to the pioneering macroeco¬ 
nomic models constructed by Jan Tinbergen for the Netherlands (1937) and US (1939), 
models^of the type now known as reom-sive (RO) or causal chain (CC) systems,® B. 
Bentzel and I (1946) showed that least squares regression under fairly general assump¬ 
tions does apply to CC systems. To the best of our knowledge, our 1946 paper is the 
first where CC and ID systems are compared, or recognized-as distinct types of model, 
or even referred to in one and the. same paper. The upshot of om paper was that there 
are deepgoing differences between the two types of model, and that the choice between 
them is not a matter of estimation technique. 

7 The imdei'H of this report lire assumed to have some orientation in the literature on ID and 
CC systems. Fur text-book treatments, with references to earlier work, see G. Tintner (1952) and I.. Klein 
(10.53). 

8 'J'lio twu terms lire usually taken to be synonymous. It has been proposed (Wold, 196ib) to 
use the term KC system, when referring to the etoehastic properties of the model, and CC system when 
the Bubjerl-matter content of the model hee been specified, bnt in the present brief review I do not insist 
oil this distinction 
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Fig. 1. The puzzle of ID and CO 
systems : The oonaeoutive explora- 
gbion of throe main pieces. 


Tken for some twelve years, from .1947 
through 1968,1 explored several aspects of 
the situation. Specifically : (a) It was em¬ 
phasized that CC systems, thanks to the 
subdiagonal design of the coefficient matrix 
of the explanatory current endogenous vari¬ 
ables, allow a straightforward causal inter¬ 
pretation; (Wold, 1949, 1954). (b) It was 
shown that any given set of time series 
can, to any prescribed accuracy, be formally 
represented as a CC system with the required 
noncorrelation assumptions of type (15)(Wold, 
1948; 1951). (c) Evidence was given that the 
difference in approach between CC and ID 
systems is of considerable numerical relevance. 
Part of the evidence under (c) was drawn from 
a case study where an ID system was 
compared with a CC system as applied to the 
same set of statistical data; (Wold, 1069a). 

With gradually increasing emphasis I. 
pointed out the attractive features of CC 
systems on the one hand, and voiced scepti¬ 
cism about the interdependent approach on 
the other, referring in particular to the 
obsomity around the question as to what 
precise causal interpretation could be given 
to the coefficients of ID systems. To this 
phase belongs a review presented at the 
European meeting of Econometric Society 
in Uppsala in 1964, (Wold, 1956), and also 
the first part of the triptych paper by R. 
Strotz and myself (1960) in the Erisch 
Festschrift of Econometrica. 


The unsatisfactory state of things in applied work with ID systems was em¬ 
phasized by Haavelmo in his Presidential address to Econometric Society (1958). 
The basic divergence of views among protagonists of ID systems is amply demons¬ 
trated by the contributions to a recent symposium in Econometrica (October, 1960), 

By this time I had gradually become convinced about the following views : (a) 
CC systems are of very general scope for purposes of dynamic model building, not 
only in econometrics, but in nonexperimental situations in general; (b) CC and ID 
systems are innovations, not only ip econometrics, but in acientifio model building m 
general; (c) an essential element of the innovation lies in the explicit allowance for 
residual errors, and it is this innovation that has been the cause of so much confused 
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and partly controversial debate. As indicated in the figure the dualism between 
CO and ID systems disappears in the special case when the models are disturbanoe- 
free (deterministic). 

My contribution (1959b) to the Harald Cramdr volume was planned from the 
point of view briefiy indicated in the previous paragraph. Early in this project it 
dawned upon me that it would be clarifying to explore the rationale of uni-and multi- 
relation model building with regard to the general procedures of operation with rela¬ 
tions specified in terms of conditional expectations, or to use the new name, in terms 
of eo ipso predictors. As to operations of fundamental relevance in unirelation model 
building, the situation has been briefly reviewed in the comments 1.1-2 and 1.4. Ooming 
to operations with multirelation models, we note, as a first comment : 

Eemark: The comments 1.1-2 and 1.4 are valid for any eo ipso predictor, 
whether it constitutes a unirelatiou model or forms part of a multirelation model. 
Comment 1.3 refers only to multirelation models. 

3.2. Forecasting hy the chain principle.^ For a brief review of the rationale of 
CO versus ID systems from the point of view of eo ipso predictors, we shall consider 
three types of forecasting models where the forecasts are derived by the chain principle, 
that is, the forecasts for a sequence of variables or vectors yt+xt ••• obtained 
recursively, the forecast for being used as an actual observation when calculating 
the forecast for yt+h+i- 

Matrix notation will be used, writing y, = [yy, ..., for the vector of current 
endogenous variables, 2 , for the vector of lagged endogenous variables y and current 
or lagged exogenous variables x, and 6 j or other Greek letters for the vector of residuals. 
Time < runs through integral values 4 = 0, ± 1, i 2 ,.... All variables will be 
measured as deviations from their mean. 

(A) Vector regression ; 

yj = g, with E(y, 1 2 ,) = i?... (17a-b) 

In words, system (17a) gives the current endogenous vector y, explicitly in terms of 
the predetermined vector 2 ,. Otherwise expressed, the primary (or structural) form 
of the system coincides with the reduced form. 

Since forecasting by the chain principle is a matter of iterated substitutions, 
system (17) must for aU t be specified in accordance with the condition a = 1 in (9)-(12) 
lest the forecasts be biased. At first sight this might seem to bo a very restrictive 
condition. Nonetheless, model (17) is in principle of general scope: Given any set 
of endogenous variables y, and exogenous variables aSj, the parameters It can be specified 
so that the requisite conditions be fulfilled to any prescribed accuracy. The general 
scope of model (17) is a feature closely related to the representation theorem known as 
predictive decomposition of stationary time series.^® 

(B) Causal chain ifiC) systems : 

_ Vi = Ayt+Bzt-\-Vt with E(y,\yi, z,) = Ayt +Bzi ... (I8a-b) 

« Here I draw from Wold (1903a). See also (1969b)i (19616); ajid Wcld-Jureen (1962), Chapter 
2.7, especially as to the causal aspects of models A-C. 

to References Wold (1938; 1948; 1961) and Wold-Jureen (1962, Chapter 12,6-7). 
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w^here the matiix A = [a^^J js subdiagonal, i.e. ajj = 0 for 4: > i, and the cap over 
j/i in loates that as a conditional vector for a variable ?ya the vector pi does not involve 
i/it. The reduced form of model (18) may be written as in (17a-b); to specify, 

^here = ... (19a-b) 

iS = . 5; €, = (I-A)-\ ui. ... (20a-b) 

System (18) has a more general pattern of parameters than (17), and accordingly 
gives the model builder greater freedom in constructing the system. An innovating 
feature of the model is that its primary form (18) differs from the reduced form (19). 
Tlio general scope of the model will be noted : Given any set of endogenous and exo¬ 
genous variables, the parameters S can be specified so that to any prescribed accuracy 
( a) ail relations both of the primary form (18) and the reduced form (19) make eo ipso 
predictors ; (b) conditions for application of the chain principle are fulfilled. 

(C) Interdependent (ID) systems : 

y = G'yi+Dzi+u^i ... (21a-b) 

where the vector pi = [yi^^t, yi.it, ..., = J^jis composed of some set of current 

endogenous variables (some y^ may be missing in j/j, and others may appear twice 

or more), and C is arbitrary except that cu = 0. Hence the i:-th relation in (21) 

' * 

may be written 

Vijf — 2 d^Zji-\-ajit ( 22 ) 

where the prime in S' indicates that the term is missing. Again, the reduced 

form may be written as in (17a-b), this time with 

B = E, = (2-C')-i. w*. ... (23a-b) 

The relations of the reduced form are specified as eo ipso predictors, 

E{yi\zi) = Sz;. ... (24) 

In system (21) the parameter pattern is still more general than in (18). The 

ensuing greater freedom in the model construction is however brought at a price: 

Between the primary form (20) and the reduced form (21) there emerges a profound 

dualism, inasmuch os it will in general not be possible to specify the relations of both 

forms as eo ipso predictors; that is, (24) in general implies 

E{yu 1 yt> djijZjt. ... (26) 

K j i 

3.3. Levels of generalization. A reinterpretation of ID systems. Having seen 
that models A-C represent three levels of increasing generalization, the situation may 
be summed up as follows : In models A-C the primary forms (17), (18), (21) are speci¬ 
fied as behaviour relations, and possibly they also involve a number of identities. In 
model A each relation makes an eo ipso predictor (and thereby, as noted in 2.2 each 
behaviour relation has the formal appearance of a cause-effect relation), and the model 
as it stands provides forecasts according to the chain principle, period by period. The 
same statements hold true for model B, that is, for CC systems, with the qualification 

11 See the leferenoes in footnote 10. E. A, Bobinson (1963) develops the subject from the point 
of view of minimum-delay structure, a fundamental notion belonging to information theory. 
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that the forecasting proceeds chainwise from one variable to the next withia each period 
and then chainwise from one period to the next. In model 0, that iSj in ID systems, 
the specification of the behaviour relations as eo ipso predictors breaks down, and there¬ 
by the cause-effect specification of the behaviour relations; the forecasting proceeds 
chainwise from period to period on the basis of the reduced form, and within the periods 
there is no chainwise forecasting from one variable to the next.^® 

In line with the causal specification, any behaviour relation in a CC system can 
be used as an autonomous forecasting relation, the pre-requisite values of the expla¬ 
natory variables being obtained by ancillary forecasts, but not so in ID systems. 
For example, let 

d, = with E{di\pf) = a+fipi ... (26a-b) 

bo a demand relation, .specified as an eo ipso predictor. The relation (26a-b) is per¬ 
fectly admissible in a CC system, hut in general not in an ID system, and in the CC 
system it can be used separately for forecasting df on the basis of ancillary forecasts 
for price p;. Or otherwise expressed, suppose the variables in (26) are logarithmic; 
then if (26) is part of a CC system /J is the elasticity of demand with respect to price, 
but if (26) belongs to an ID system this interpretation in general is not valid. 

The obscurity around the cause-effect interpretation of the behaviour relations 
of ID systems has been the main source of the scepticism that I have voiced for such 
long time against the approach. Now quite recently—and much to my dismay for not 
having seen this before —it has turned out that the obscurity can be removed by a 
slight change in the specification of ID systems.^® To set forth this point, let us 
modify the ID system (21) as follows, to be called the corresponding ID* system, 

l/j = ••• (27) 

Here the matrices C and D are numerically the same as in (21), the predetermined 
variables 2 ( are also the same, whereas the current endogenous variables in the right- 
hand member are replaced by their expected values as given by the reduced form, 

y*t = E{yi\^)- ... (28) 

As can readily be shown, we then have 

^{yt I yl 2 () = O'yl+Dzt. ... (29) 

As to the reduced form, this is always the same for an ID system and the corresponding 
ID* system. 

Thanks to (29), the behaviour relations of ID* systems allow the same inter¬ 
pretation in terms of eo ipso predictors and cause-effect relationships as in CC systems. 
The difference relative to ordinary ID systems is that the current endogenous 
variables do not enter as explanatory variablss and stimulus variables, but instead 
their expected values as given by (28). Again with reference to the simple demand 

Knowing that in ID systoroa the reduced fcim but in general not the primary form nan be 
specified in terms of bo i/j/io predictirs, it is instructive to emsider the opposite poEsibilily cf epecifying 
tho coefficient matrices C" and D so that the relations of the primary form, but in general not of the reduced 
form, will make eo ipen predictors. I have called this type of model conditimal causal chain (CCC) systems 
(Wold, 1959b; 1900) and in the same oonneotion I have used the term purs causal chain (PCC) systems 
for the models (18) that in ourront usage, as well as in this report, are called RC or CO Bystems. 

19 Wold (1063a, Theorem 10). Also Wold (1961a, Remark 3.2.2b). 
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relation (26a) for illustration this time assuming that it is part of an ID system, so 
that (26b) is not valid, the demand relation of the corresponding ID* system reads 

with E{d,\p\) = a+^.p] ... (30a-b) 

where +y3(P<—pj) 

and p] is given by the residual-free part of the reduced form. In the case of Icgarithmic 
variables, ft is the demand elasticity with r^peot to expected or predicted price pt. 

The parameters of an ID* system are numerically the same as for the corres¬ 
ponding ID system. Hence the problem of parameter estimation is precisely the same 
for ID* as for ID systems, and meets the same formidable difficulties. Among the 
estimation techniques developed for ID systems, specific reference is made to H. 
Thoil’s (1958) two-stage method of least squares, inasmuch as its theoretical rationale 


is particularly well suited for an extension to ID* systems. 

ID* systems thus constitute a logically consistent type of model, more general 
than CC systems. To mark the difference from the customary specification of 
ID systems, the ID*-systems might be called expectional interdependent, systems. 

Final comments. In referring to my studies into the rationale of multi- 
relation model building, some writers have quoted as a statement of mine that the real 
world, the actual course of events, is a 00 system. This is a gross misunderstanding 
of my position. CO systems are models, constructs, and as such they may bo more or 
leas realistic, but they must not be confused with the real world. It is quite another 
matter that any given set of time-aeries can, under very general assumptions, and to 
any prescribed accuracy, be formally represented as a 00 system. Hence, and since 
00 systems can be estimated by ordinary least-squares regression, it is quite natural 
that model building in practice should start with vector regression of type (17) or with 
00 systems (18), on the argument that the possibilities of simple models should first 


be explored before tiuning to more complicated designs. 

This letter focusses on the general stochastic structure of 00 systems and 
related models. To build a 00 system in practice, the formal framework of the 
model must bo filled with subject-matter content. This task opens up an array of 
important considerations; problems that fall outside the scope of this report. 

Jan Tinbergen’s &st multirelation models date from before World War II, 
but although this period seems distant it lies only some 26 years back. 
approach brought a radical increase of aspiration levels in econometric model building, 
so from this point of view 26 years is a short time, and so much the shorter as there 
has been the obscure issues about ID versus CC systems to sort out, as well as other 
basic questions. Now even if it is early, the homon is eagerly watched for signs_ of 
definite progress. Symptomatic in this respect is the symposium in Econometnea 
October 1960 with the motto: “Simultaneous equation estimation-any verdict 


■ Well dear Prasanta, the replies of the Econometnea symposium were on the 
whole in the’negative. However, the symposium already lies a few years in the past 
and there are several new approaches in the picture. I should like to conclude my 
letter by «>e oonjecture that tb. time will eooa be mpe fbr a 


Herman W. 
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SCIENTIFIC CONTRIBUTIONS OF 
PROFESSOR P. C. MAHALANOBIS 
(Figures within [ J refer to the serial numbers of papers listed at the end) 


It is not easy to make a proper assessment of the scientific work of Professor 
P. C. Mahalanobis as his contributions have highly individual andeven unique qualities. 
He did not consider statistics as a narrow subject confined to the mathematical theory 
of probability or routine anatysis of data in applied research or collection of facts 
as an aid to admini&trative decisions. He has, indeed, made signal contributions to 
each of these aspects of statistics. But he took a wider view of statistics as a new 
technology for increasing the efficiency of human efforts in the widest sense. This 
has naturally aroused his interest in various fields of scientific enquiry and applied 
problems and enabled him to enrich the science of statistics with a practical base 
of great depth and spread. 


1. LbADBB OB' STATISTIOAIi MOVBMBNT IN INDIA 
To narrate the achievements of Professor Mahalanobis in the field of statistics 
would mean narrating the recent history of statistical development in India. Statis¬ 
tics as a separate discipline was recognised by the scientific world even in the most 
advanced countries of the world only at the turn of the present century, and in India 
it was practically unknoum in the first quarter of the century. There was no teaching 
of or research in statistics at the universities, no statistical society or journal of statis¬ 
tics. The official statistics were collected only as a by-product of administration. 


A sudden spurt of statistical activity occurred about 30 years ago which was to put 
India, in the course of a few years, not far from the centre of the world statistical 
map. The Indian Statistical Institute with facilities for high-level research, train¬ 
ing and execution of large scale project work was founded by Mahalanobis in 1931. 
‘Sankhyd’, the Indian Journal of Statistics was started in 1933, of which 26 
volumes have been published and of which he remains editor to this day. Sample 
surveys on a large scale covering whole provinces were started on behalf of Govern¬ 
ment under the leadership of the Institute from 1937. The first Indian Statistical 
Conference was held in 1938 under the Chairmanship of the late Sir Ronald Fisher. 
Post-graduate oouxses in statistics were opened for the first time in India in the 

Calcutta University in 1941 under the guidance of Mahalanobis; similar courses were 

opened in other universities subsequently. The Indian Science Congres.s decided 
to start a separate section for mathematics and statistics m 1942 and a sepaiate 
section for Statistics in 1946. A Central Statistical Unit was established by he 
Government of India in 1949, to work under the technical guidance of Professor 
Mahalanobis as Honorary Statistical Adviser to the Cabinet; two ^ ^ 

Central Statistical Organisation was started and stiU later a 

was created which is still working under Mahalanobis s guidance. The Nation 
Sample Survey was established in I960 for the collection of socio-economic data 
tbroush sample surveys on a continuing basis, a unique featui’e in a national 
atetistioal system. The Indian Statistical Institute was recognised as an mstitution 
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of national importance and empowered to award degrees in statistics by a Central 
Act in 1969. 

This phenomenal progi'ess was duo to the foresight, leadership and efforts of 
Professor Mahalanobis. As the founder-director of the Indian Statistical Institute 
he has been taking the initiative in expanding the Institute’s scope of activities and 
in increasing the field of application of statistical methods in many directions. The 
movement which started in 1932 was itself the result of the deep conviction which 
the Professor had developed, during the preceding ten years of advanced studies and 
research in various fields, about the importance of statistics in an under-developed 
country like India. 

Professor Mahalanobis was drawn into statistics by a series of random events. 
After taking his honours degree in India, Mahalanobis joined Kmg’s College, 
Cambridge University, in 1913 for higher studies and research; he took Part I of Mathe¬ 
matical Tripos in 1914 and Pai-t II of the Physics Tripos, with a first class in 1916. 
He returned to India in 1916 with the intention of going back to Cambridge 
for research in physics for which he had been awarded a senior scholarship by King’s 
College. 

.lust before his departure from Cambridge, his tutor, W. H. Macaulay, had 
quite casually drawn his attention to the journal Biometrilca and Biometric Tables 
edited by Karl Pearson, copies of which Mahalanobis brought with him to India; 
studying these volumes he got seriously interested in statistics. Soon after his 
return to India he accepted the post of a professor of physics at the Presidency College, 
Calcutta, and decided to stay in India and carry on his statistical studies alongside 
his work of teaching physios. A little later in 1917, Sir Brajendra Nath Seal (then 
University Professor of Philosophy) had asked Mahalanobis to help in the work of 
a committee, appointed b}' the Calcutta University, to enquire into the examination 
system; this offered good opportunities of using statistical methods for the analysis 
of examination data. Mahalanobis also got other problems, usually of a practical 
nature (relative efSoiency of difl'erent types of vaccines, effect of weather conditions 
on incidence of diseases, inter-caste marriages etc.) on which several notes and reports 
were prepared. 

Speaking about the early activities of Mahalanobis the late .Sir Ronald Fisher 
had observed— 

“In those early days Professor Mahalanobis was a Professor of Physics, 
l)ut vyas no ordinary Professor of Physics. Instead of doing his duty and 
teaching his students, only that science and technology which has led to 
the atomic bomb, he thought that he would serve the fellow-men by opening 
the door to knowledge, obtained by statistical means, to knowledge of the 
luitural world and knowledge of the world of society in which we all find 
ourselves. Perhaps, he thought, as many of us think, that most of the follies 
and crimes of the Government are due to ignorance-ignorance of the people 

they serve, and the ignorance of the people whom they are all too willing 
to fight.’’ 
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2. MaHALANOBIS DiaTANOB 

Por some time Mahalanobis earned on his statistioal studies in his own home 
with the help of part-time computers engaged by him. A chance meeting with N. 
Annandale (then Director of the Zoological and Anthropological Survey of India) 
at the Nagpur Session of the Indian Science Congress in 1920 led to Mahalanobis’s 
first systematic work on a statistical study of the anthropometric measurements 
taken by Annandale on Anglo-Indians (of mixed British and Indian parentage) in 
Caloutta. Mahalanobis’a first paper [1] was on ‘the Statistioal Analysis of Anglo- 
Indian Stature’ which was published in the Becords of the Indian Museum in 1922. 
This Avas a remarkable paper in many ways and exhibited the abilities of Mahalanobis 
as a statistioian, to cross examine his data, to extract the information by appropriate 
statistioal methods and to suggest further lines of investigation. Then followed 
a series of papers [6, 10, 11, 12, 13, 14, 23, 37, 58, 59, 62, 66, 76, 78, 81, 100, 129] on 
the theory and application of multivariate analysis to anthropological data the most 
important of which is [6] the ‘Analysis of race mixture in Bengal’, the Presidential 
address delivered to the Anthi’opological Section of the Science Congress. 

The anthropometric studies led to the formulation of D^-statistics, known 
in statistioal literature as Mahalanobis distance, which has proved to be a valuable 
tool not only in taxonomy hut in many other fields including economics and geology. 
He had also discussed the problem of statistical taxonomy from a logical point of 
view in 1937, and had laid down the fundamental axioms (hypotheses) under which 
a stable classification of taxa could be obtained [62]. A rich field of research in multi¬ 
variate analysis opened up, to which some of his colleagues at the Institute made 
valuable contributions. 


3. Mbtbobologioal bbsbaboh 

In accordance Avith the usual practice, Mahalanobis’s paper on statistical 
analysis of the stature of Angle-Indians had been referred to Sir Gilbert Walker (then 
Director Genei’al of Observatories) for opimon which led to Sir Gilbert asking Mahala- 
nobis to undertake a statistioal study of some meteorological problems. This resul¬ 
ted in two memoirs [2, 3] and a note [4] on upper air variates being published in 1923. 
Statistioal deviations from the average were for the first time explicitly separated 
from experimental errors of observatiom. This led, by pAirely statistical methods, 
to the location, at the height of about 4 kilometers above sea level, of the region of 
highest control for changes in meteorological conditions on the surface of the earth 
(a result which was rediscovered several years later by Franz Bauer in Germany from 
physical considerations). 

The meteorological studies led to Mahalanobis being appointed Meteorologist 
ia. Calcutta, in charge of the eastern region; he worked in this post for more than 3 
years from 1922 to 1926 in addition to his duties as professor of physios at the Presi¬ 
dency College. During this period he started some work on the statistical analysis 
of meteorological data; in one study he found that there was greater rainfall in 
Calcutta in. July during the darker phase of the moon and that the difference was 
statistically significant ; these results were published several years later [67]. 
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4. REOONSTBlroraON Oir lirFOBMiTION THBOtTGH aoBUTINy 

Most of the statistical methods available in the early twenties took into ac¬ 
count only the variability of measurements (i.e. of individuals) in a population but not 
of the additional variation duo to errors of measurement. These errors may be of a 
random nature inherent in any method of obtaining a scale reading or of a systematic 
type introducing a bias, or due to wrong recording. Such errors, if not recognised and 
allowed for in statistical analysis, may lead to wrong inferences. Mahalanobis seems 
to have been the first to point out and study the effects of measurement and recording 
errors on statistical parameters. In his memoir [3] on the analysis of meteorological 
data of the upper air published in 1923 he worked out the effects of errors of measure¬ 
ment on the estimates of the correlation coefficient and standard deviation. 

He developed a highly scientific method of scrutinising data for recording and 
systematic errors, and reconstructed a large series of anthropometric measurements 
published by Risley, which had been earlier condemned as faulty and unsuitable for 
statistical analysis being full of errors [23, 37]. This is a difficult problem in extrac¬ 
tion or reconstruction of information, which is indeed more of an art in which Maha- 
lanobis is a great master. He has an uncanny sense for figures and can often point 
out at a glance mistakes in any series of figures coming under his sorutinv. The 
publication entitled, ‘Revision of Risley’s anthropometric data’ in the first number 
of Sankhyd in 1931 brought a letter of appreciation from the late Sir Ronald Fisher. 


5. EaBLY KXA.MFI.B8 of OBEBATIONa BKSBABOH 

Li 1922 a disastrous flood had ooourred in North Bengal. An expert 
committee of engineers appointed by Government were about to recommend the 
construction of expensive retarding basins to hold up the flood water when the 
question was referred to Mahalanobis for examination. A statistical study of rainfall 
and floods extending over a period of about 60 years showed that the proposed retard¬ 
ing basins would be of no value in oontroUing floods in North Bengal. Floods were 
occurring in the area because of obstructions to the outflow of the excess rainfall by 
river, and railways systems without adequate bridges ; the real need was improve¬ 
ment of rapid drainage and not holding up the flood water. Speoifio remedies were 
recommended, many of which were implemented and proved effective [0]. 

A similar question of flood control in Orissa was referred to Mahalanobis 
after a severe flood in the Bralimini river in 1926. This resulted in a detaUed study 
of the areal and time distribution of rainfaU in relation to floods in Orissa rivers. 
An expert committee of engineers were of opinion that a catastropMo rise had 
occurred in the river-bed of the Brahmani, and they recommended increasing the 
height of river embankments by several feet. The statistical study covering a 
period of about 60 years showed that no change had ooourred in the river bed and 
showed that the construction of dams for holding up of excessive flood water in the 
upper reaches of the rivers was likely to he of value in this region [16, 16 83] 
Mahalanobis pointed out in 1928 that the real need was to construct dams in the 
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upi)er leaohea of the rivers to hold up the water for purposes of flood control and 
generation of electric power. He also gave the first calculations for a multi-purpose 
(flood control, irrigation and power) scheme for the Mahanadi system in Orissa, which 
formed the basis of the Hirakud hydi'oelectrio project which was inaugurated about 
thirty years later in 1967. Two big reports were submitted incorporating the 
extensive studies of rainfall and floods in Orissa [16, 16]. Some of the results in 
the reports on rainfall and floods were published in a summary form in a paper [83]. 

In retrospect one finds that Mahalanobis’s early work on river floods is in the 
nature of Operations Research which has been introduced as a separate discipline after 
the second world war. Another example of such an approach is the study he made 
in a note [01] submitted to the Government of Bengal in 1937 on the Hooghly-Howrah 
flushing and irrigation scheme. He had estimated the expected increase in yield of 
paddy by the introduction of an irrigation scheme by which high floods in the 
Damodar river were intended to he used to supplement the rainfall. This report 
was of help in developing in later years the Damodar Valley multi-purpose hydro¬ 
electric project. 


6. Eduoahonal xbsts 

Mahalanobis developed an interest also in the oonstruotion and performance of 
educational tests in his early days of statistical research. Group tests in the medium 
of the Bengali language were constructed and used in the Institute [22, 36, 39]. Stu¬ 
dies were also made of the correlation between intelligence or aptitude tests and success 
in school leaving certificate and other examinations, and of standardisation of tests 
[42, 67, 63]. 


7. Ebboes in field experimentation 

In 1926 Mahalanobis had the occasion to study the probable errors of results 
of agricultural experiments in which six varieties of paddy Lad been sown in a syste¬ 
matic manner in ten repUoated blocks. In the resulting paper [7] the variation in 
soil heterogeneity was sought to be eliminated by fitting non-linear graduating curves 
(a method which was used independently by J. Neyman several years later). In com¬ 
plete ignorance of the work on the design of experiments done a little earlier by R. A. 
Fisher, Mahalanobis suggested in this paper that each strip or plot should be divided 
into a number of sub-plots with a view to securing replicated observations for the 
computation of error. This paper placed him in touch with B. A. Fisher, and Maha- 
lanohis immediately began to study seriously Fisherian methods of field experiments. 
During a visit to England in 1920, he met Fisher and close personal relations were 
established. The friendship between Mahalanobis and Fisher was strengthened 
by Fisher’s frequent visits to the Indian Statistical Institute, specially during the 
last ten years. They had common views on the foundations and methodological 
aspects of statistics and also on statistics as a new technology of the present age. 
Sir Ronald’s death in 1962 removed a very close friend of Mahalanobis. 
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Mahalauobis did valuable seivice in introducing in India as early as 1929 
Fisherian techniques in conducting field expeilments and analysis of data. A number 
of papers by himself and in collaboration with his colleague S. S. Bose have appeared 
during 1932 and 1940 on field experimentation and related statistical methods 
[17-21. 24, 34, 38, 40, 43, 44, 46-51, 63, 54, 66, 88, 71, 80, 82, 89]. 

8. Sample subveys, sequential sampling and intebpenbtbating 
NETWORK OP SAMPLES (IPNS) 

Then came the epoch making investigations on the technique of large scale 
sample surveys, with which Professor Mahalanobis's name will always be assooiatod. 
Systematic work on survey of agricultural crops began in 1937, which culminated 
in a large scale survey of the acreage and yield of Jute crop in 1941, covering the whole 
province of Bengal, and was extended to all important crops in both Bengal and Bihar 
in 1943. This was followed by sample surveys for collecting socio-economic 
data, public preference etc. [69-75, 79, 84-88, 90-99]. These demonstrated the 
possibility of using large-scale sample surveys to collect information quickly and eco¬ 
nomically with sufilcient accuracy for most practical purposes. Three notable contri¬ 
butions were made to the technique, namely, the concept of optimum designs of 
surveys (to give the highest precision at a given cost or the minimum cost for an assig¬ 
ned level of precision), pilot surveys and interpenetrating sub-samples. The pilot 
surveys represent a very general approach of which a significant example is sequential 
sampling developed 10 years later by the late Abraham Wald, and provide a systema¬ 
tic method for progressively improving the design of the survey, utilising the previous 
information on cost and variance functions. The interpenetrating network of samples, 
used in a proper way, is the only possible method to estimate nou-sampliqg errors 
which are inevitable in large-scale sample surveys and which are sometimes of a larger 
order of magnitude than sampling errors; also the estimation of the non-sampling 
errors is necessary for assessing the precision of a final estimate. The first full-length 
treatment of these concepts is contained in the memoir on large-scale sample surveys 
which appeared in 1944 in the PhiloaopMcal Transactions of the Royal Society [116]. 

Speaking about the originality of ideas which Mahalanohis was trying out 
in the development of sample designs for estimation of Jute crop, the late Sir Ronald 
mentioned :— 

“What was striking therefore in the Indian contribution to the problems of 
sample survey, was that it combined a clear realization of statistical principles with 
a down-to-eartb experience of the pxaotical diflfioulties, in a country in which education 
was, on the whole, baoltward, of getting such work done, on a large scale, and yet 
with the primary scientific requirement of ascertainable and demonstrable precision. 
From that point the standard set has never gone back, and publicly organised cen¬ 
suses and surveys in all parts of the world look to the Indian Sample Survey as a basis 
for comparison. Diflaculties. of course, there are, in India, and also elsewhere, but 
the speed and economy, as well as the accuracy of sample surveys when competently 
organised, have now been put beyond question.” 
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A large number of surveys were conducted from 1937 to 1960 in Bengal for 
collecting information on crops and socio-economic data which gave opportunities 
for improving the design of sample surveys and for gaining experience in the collec¬ 
tion of data from the field [102-116, 118-120, 122-127, 132-136, 138, 139, 141]. 
Time was ripe for launching nationwide sample surveys. Several hurdles had to be 
crossed in convincing the administrators that gaps in national statistics could be filled 
through data obtained by samiiling and there would be a need for continuous collec¬ 
tion of information to assess the progress of economic development and to. make 
poUoy decisions. Mahalanobis won the battle and in 1950 the National Sample 
Survey was established. It is a continuing survey, in which information is collected 
year by year with the help of a whole-time field organisation, spread all over India, 
and provides periodic estimates on social and economic factors affecting the 
national economy [142, 140, 176, 179]. 

9. National planning 

In 1954, at the request of Prime Minister Nehi’u and the Planning Oommission 
of India, Mahalanobis undertook a study to find ways and means of increasing national 
income at a reasonably rapid rate and at the same time solving the problem of unem¬ 
ployment if possible in 10 years. The problem of national development had been 
engaging the attention of Mahalanobis even earlier. In his Presidential Address, 
‘Why Statistics’? to the Scienoe Congress in 1960 [131] and in two lectures [140, 143] 
in 1962 he gave some calculations emphasizing the need of a high rate of investments 
in heavy industries. Elaborating on his earlier ideas [144, 148] Mahalanobis deve¬ 
loped econometric models (known as Mahalanobis s two and four sector models) for 
determining optimum investments in different sectors of the national economy 
[149-164, 166-165] and he submitted to Government the Draft Plan-frame for the 
Second Five Year Plan of India in 1956. Mahalanobis’s findings supplied a rational 
strategy for national development and formed the basis of the Second and Third 
Five Year Plans of India. He is continuing his interest in the planned economic 
development of India as a Member of the Planning Commission of India. In recent 
years he has taken special interest in requirements of technical and scientific man¬ 
power and the need of establishing the soientifio base for a rapid economic and social 
progress of India [166-170, 172, 174, 176, 177, 178, 180, 181]. 

10. Fbaotilb gbaphioal analysts 

It is said that often a scientist’s best work is done in his young age and as 
he grows old he can only elaborate on his earlier ideas. But Mahalanobis seems to 
be an exception in this respect. During his long years of research he has been conti¬ 
nually providing new ideas and new tools which would form permanent additions 
to statistical techniques. To the generalised distance and axioms of taxonomy, 
pilot surveys, inter-penetrating sub-samples (IPNS), concepts of raudonmess of space 
fields, and economic growth models, he has recently (1968) added the new and power- 
ful tool of Fractile Graphical Analysis (FGA) (168), 
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This novel approach was developed out of a necessity to compare the socio¬ 
economic conditions of groups of people, differing in place and time, using the data 
collected in the various rounds of the National Sample Survey. The method is simple, 
extremely versatile with a very wide field of applications, and can be modified to 
meet various needs. The method is graphical and is based on a geometrical concept 
of error wliioh enables a study of the relationship between two variates, and can also 
provide a generalised measure of the separation or the generalised difference between 
two different “universes” of study. Considerable research has been done on theore¬ 
tical aspects and a good deal of experience has been gained in the use of E.G.A,, in 
various fields (Uke economics, demography, psyohometry, botany, biometry, physical 
measurements etc.) during the last few years and there is now a sizeable literature 
on the subject [ 173 , 180 }. 
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Bashibapaii Beavak, 
Nbv Deihi>4, 


July n', 1963 

I am happy to know that 
Professor P.C.Mahalanobis has 
recently completed his seventieth 
year. His outstanding contri¬ 
butions in the field of Statistics 
have earned him world-wide 
recognition. His work has been of 
much use to us in our development 
planning. I send my best wishes to 
him for many more years of useful 
work. 



(S.Radhakrishnan) 



m # 'H«R' 

PRIME MINISTER’S HOUSE 
NEW DELHI 

Dehra Dun, 

June 2, 1963 


I am happy to join in the felicitations 
offered to Professor P.C. Mahalanobis on his 
seventieth birthday. I have known him for several 
decades and have come into close contact with him 
particularly since we attained independence and he 
has been connected with the Central Statistical 
Department and the Planning Commission. An eminent 
scientist and the builder up of the Indian Statistical 
Institute which has become one of the leading centres 
of statistical work in the world, I have been deeply 
struck by his broad and comprehensive approach to 
national development and his astonishing energy. 

He is full of ideas and it is always a pleasure 
to discuss any subject with him. The record of 
his achievements and the work of national develop¬ 
ment and international cooperation is a formidable 
one. In paying my tribute of admiration for the 
work he has done, I earnestly hope that he will 
have many years more of service to the causes he 
has devoted himself to, \ 
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Academy of Sciences* Bulgaria 

May I be allowed in the first place to congratulate you most cordially on the 
glorious 70th. anniversary of your birth and on your long and remarkable scientific 
and public activities by which you won renown and respect in all countries, including 
my Homeland, the People’s Republic of Bulgaria. 

My feehngs of joy on the occasion of your 70th birthday are naturally linked 
with the reminiscences, pleasant to every Bulgarian, of your collaboration with the 
outstanding Bengalee poet and thinker Rabindranath Tagore whom you accompanied 
dm’ing his tour of Europe in the twenties of this century and Avith whom you visited 
our country for the first time. 

Bulgarian scientists are well aAvare of your-merits in the field of statistics 
and of its application in science and practice, as Avell as of your vast learning and 
interests in science and culture, and your merits as an outstanding champion of peace 
and well-being for the peoples. 

T. D. Pavlov 
Honorary President 

Academy of Sciences, Czechoslovakia 

Information has been received that the Czechoslovak Academy of iScience.s 
has decided to award the Gold Medal of the Academy for meritorious service to 
science and mankind to Professor P. C. Mahalanobis. 

Academy of Sciences, Poland 

On behalf of the Presidium of the .Polish Academy of Sciences and the 
Polish research workers I have the pleasure to extend to you our cordial congratula¬ 
tions on your Seventieth Birthday and to convoy you an acknoAvledgement of your 
untiring efforts and magnificent successes you haA’^c achieved in many fields of learning. 

The Polish research workers know you as an eminent scholar, excellent 
organiser of scientific, economic and social life, and highly appreciate your Avorks 
and various activities as well as your contribution to India’s planned economical 
development. Your scientific Avorks on economical and statistical topics,—the fields 
in which you are reaoAvned authority,—^liavo beeia particularly studied and estimated 
in OAir scientific quarters. 

May I also add oAir best congratulations for you as a founder, organiser and 
Director of the Indian Statistical Institute, noAv one of the most outstanding world 
research centres in the field of statistics Avith Avhich the Polish research workers have 
already had an opportunity to establish scientific relations. 

I should like to send you on this occasion our best wishes for many happy 
returns and many years in which you Avill haA’’e the opportunity to carry out your 
ideas. Looking forward to your enjoymg a perfect health that wiU enable you to 
devote yourself to some new responsible tasks that still aAvait you in the years to 
come, I remam, 

Janusz Orosekowski 
President 
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Academy of Scieaces, U.S.S>R> 

The Academy of Sciences of U.S.S.R. warmly congratulates you, a scholar of 
international reputation, one of the prominent figures of Indian Science, on the occa¬ 
sion of your 70th birthday and wholeheartedly wishes you a healthy and long life 
and further fruitful work in the interest of the Indian people and to the profit of world 
science. 


The Soviet scholars are well aware of your great and multifarious scientific 
and scientific-pedagogical activities which started nearly half a century ago. We 
have a high esteem for your distinguished contributions to the development of Indian 
and world-science. The field of your scientific interests is wide; Physics and Mathe¬ 
matics, Meteorology and Hydrology, Anthropology and Sociology, Demography 
and Economics. Your achievements in the fields of theoretical and applied statistics 
have been recognised by the scientific circles throughout the world. 

Under your directorship, the Indian Statistical Institute has acquired a well 
merited authority in the whole world. The investigations conducted in the Institute 
and its departments and the creation of highly quahfied specialists have a great signi¬ 
ficance for India and also for other countries. 

In our country, your name is well known not only to the scholars but also 
to a wide oh'ole of Soviet public. You are known here as a champion for the cause 
of progress and development in India, as a fighter for the cause of economio stability 
in your country. 


Dear Professor ! Soviet scholars have a high esteem for your scientific and 
social achievements, your accomphshmeuts in international scientific collaboration, 
and for the scientific bonds you have established and strengthened between the Soviet 
Republic and India. 


The lecognition of your achievements in world-science is reflected in your 
having been elected as a foreign member of the Academy of Sciences of U.S.S.R. as 
a fellow of Royal Society and of many other foreign scientific organizations. 

On this Jubilee day, we extend owe greetings to you. a citizen of great India, 
a progressive social worker and a scholar of international reputation. 


For and on behalf of the Presidium of the Academy of Sciences, U.S.S.R. and 
Soviet scholars. 


M. V. Kddish 
President 
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American Statistical Association 

It is a pleasure to extend to Professor Mahalanobis the congratulations of 
the American Statistical Association on this, his seventieth birthday. His record of 
sustained accomplishment in the field of survey methods and sampling theory is too 
well known to need recounting here. We of the American Statistical Association 
are particularly indebted to him for his many demonstrations of the value of scientific 
survey design in government statistical work. His challenging use of interpenetrat¬ 
ing samples for the evaluation and control of error in large scale surveys will in the 
years to come continue to ensure improvement in the field to which he has given so 
many years of dedicated service. We are especially proud that he is a Fellow of 
the Association. 

BayTnond T. Bowmm 
President 


Biometric Society 

On the occasion of his 70th birthday, the Biometric Society is most happy 
to send its greetings to Professor P. G. Mahalanobis. From the foundation of our 
Society in 1947, Professor Mahalanobis has been a valued member; he served as one 
of our first Vice Presidents and was for many years an elected member of our Council. 

The high repute of Indian work in statistics and biometry owes very much 
to Professor Mahalanobis’s enthusiasm and hard work. By comparison, the Biome¬ 
tric Society is a very new growth. Yet we remember gratefully how, in December 
1951, his invitation enabled us to hold our First International Biometric Symposium 
in the new buildings of the Indian Statistical Institute. The theme of that 
Symposium was “Biometric Problems in the Prediction and Estimation of the Growth 
of Plants in Tropical and Subtropical Regions,” and Professor Mahalanobis contri¬ 
buted substantially to the proceedings with his paper “On the Size of Sample Cuts 
and Crop Cutting Experiments in the Indian Statistical Institute : 1939-1950.” He 
also arranged for the publication of the 116-page Proceedings of the Symposium by 
the Press of the Institute. 


In its constitution the Biometric Society defines its objectives as “the ad¬ 
vancement of biological science through the development of quantitative theo¬ 
ries and the aioplication, development, and dissemination of effective mathematical 
and statistical techniques.” These objectives have been shared so fuUy by the Indian 
Statistical Institute under Professor Mahalanobis’s direction, that we have always 
had a strong feeling of kinship with the Institute and its staff as a major center for 
advancing our aims in this part of the world. Moreover, the continuous flow of visit¬ 
ing statisticians and biometricians from all parts of the world through the doors of 
the Institute has been an important aid to international cooperation among scientists 
in all fields that lie close to biometry. The Biometric Society has been particularly 
eager to encourage this kind of cooperation. 

Many officers and members of our Society have enjoyed the hospitality of 
the Institute, and the personal hospitality offered so graciously by Professor and 
Mrs. Mahalanobis in their home. I know that I express the hope of aU members when 
I wish Professor Mahalanobis many more years of effective scientific work and vigo¬ 
rous leadership in the subjects to which he has already contributed so impressively. 

G. I. Blisa 


President 
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Ecole des Mautes Etudes, Sorhonne, Paris 

We express our good wishes and admiration for you on the occasion of your 
70th anniversary. 


Ferrmd Brandel 
President of the Section of 
Economic and Social Sciences 


Geographical Society of the U.S.S.R. 

The Geographical Societj’ of the U.S.S.R. under the Academy of Sciences 
felicitates you, an outstanding scientist, a public and social worker of our day, on 
the occasion of your 70th birthday. 

Youi indefatigable efforts for all-sided development of advanced science in 
your mother country, your constant efforts for TOdening international cooperation in 
the interests of peace in the whole world, for progressive humanity and for a. rise in 
the economic and cultural level for the less fortunate regions of the world, for your 
long-drawn out struggle against colonialism and its heavy legacy in your country as 
well as m the world—all this has stimulated a feeling of deep respect and friendship 
for you among the Soviet scientific community as a whole. 

One of the illuminative expression of such feelings and recognition of your 
great scientific service is yonv unanimous election as a foreign member of the Academy 
of Sciences, U.S.S.R. 

The Soviet geographers are very highly impressed by the nature of your 
scientific activity, the extent of your vision, your lively interest in natural sciences 
and researches in the domain of social sciences and your efforts towards establishing 
intimate creative relation between theory and practice. 

Already at the beginning of your scientific career as the Chief meteorologist of 
Calcutta and as the Head of the Department of Physics of the Presidency OoUoge you 
conducted original scientific investigations to fight the menace of floods in Eastern 
India and formulated advanced ideas of an integrated approach to the reconstruction 
of the Indian river system, Even as far bach as that, your interest in statistical 
investigation came to be revealed. 

The tasks of biiQding up a new independent India attracted your attention 
to the problem of scientific planning, to the elaboration of a programme of economic 
clevolopment, for the young Indian RepubUc, to the problems of exploitation of the 
rich and vaned natural resources and rational geographical distribution of the develop¬ 
ing productive forces of the country. Well-known are your contributions to the 
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formulation of the scientific principles and elaboration of the five-year plans for eco¬ 
nomic and cultural construction in India. You can be rightfullj^ considered to be 
the initiator and champion of intensive studies in the problems of planning and regio¬ 
nal planning in the Indian Republic. 

The Soviet geographers have the satisfaction that in this important scientific 
and governmental activity you with your characteristic perspicacity have unceasingly 
encouraged extensive geographical investigations of the Nature, Economy and Popula¬ 
tion in India and widening in all possible ways the contacts between the Indian and 
Soviet scientists and specialists working in the domain of geographj' as well ns in 
other domains of knowledge. 

We respond to your 70th birthday with full assurance of our cooperation and 
trust in this that the friendship between the peoples of India and U.S.S.R. will go on 
being strengthened and extended. 


S, V. Kalesnik 
Vice-President 


Indian Mathematical Society 

On the occasion of completing his seventieth year, the Indian Mathematical 
Society convej^s its warm feUoitations to Professor P. 0. Mahalanobis, E.R.S., and 
wshes him many more years of happy life and service to the country. Starting his 
career as a Professor of Physics, Professor Mahalanobis took Statistics as a hobby, 
and steadily built up a school of Statistics, practically from scratch. His name will 
be ever remembered for his pioneering work in India in the field of Statistics, and for 
building xip a strong and well-planned edifice for it. Our warm congratulations. 


C. N. Srinivasiengar 
President 


Institute of Asia Economic Affairs, Tokyo 

On the 70th Anniversary of your birthday I have great pleasure in extending 
to you my warm congratulation and best wishes for your happiness. 


Sciichi Tobata 
President 
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Indian Science Congress Association 

In honouring Professor Mahalanobia on his seventieth birthday we are honour¬ 
ing not only a great man and leader of Science, hut also one whose contribution in 
recent years in the field of planning and development of our country has been of the 
utmost importance: He has been a pioneer in a real sense. He has been one of the 
main architects of the Indian Science Congress. He was the General President in 1960. 
His work and example have inspired many, and would continue to be of mifailing 
source of inspiration for years to come. We pay our respectful homage and tribute 
to him, and sincerely wish him many years of happy and fruitful life, devoted to the 
service of science and the betterment of man. 


D. 8. Kothari 
President 


Institut de France Academic des Sciences 

In collaborating in the collection of memoirs which are going to be dedicated 
in homage to you I have given expression to the high esteem in which I hold your 
scientific works and then* applications and the advancements which you have made 
in the education and application of statistics in India. 

I can assure you without going in for votes (and I have been authorised to 
inform you) that the sentiments which I have expressed are also shared by my 
co-workers in the Academy of Sciences. We also hope that the bonds of friendship 
which have been forged between your great country and ours during the past years 
may continue being strengthened. Permit me, my dear colleague, to express my 
most cordial and best regards for you. 


Maurice Frechet 


International Statistical Institute 

Professor Mahalanobis includes—among the many up-to-date and oreativo 
facets of his personality—the secret of remaining dynamic. Only the wisest people 
of our day know how to keep young—to widen the gap between their actual and 
biological age. If he were not so well Icnown with his name and biographical details 
m hundreds of publications, no one would believe that Prasanta Ohandra Mahalanobis, 
with his commanding presence, black hair, lively expression and readiness to act, 
had reached the seventy year mark, which all over the world, usually means retirement 
for university professors. 
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But appearances are belied by a vast output of work which must, of necessity, 
extend over many years of study and covers, with real enthusiasm and thoroughness, 
many fields of theoretical and applied statistics—methodological statistics, anthropo¬ 
metry and biometry, agricultural experimentation, meteorology and hydrology, 
business statistics, operational analysis and many more which it would he hard to 
catalogue. I have counted 149 titles of his publications between 1922 and 1961—but 
another two busy years have now gone by and, in any case, we all know how impos¬ 
sible it is to list accurately the whole of any writer’s work, as the author himself often 
finds it a difficult job. 

The salient fact which emerges from scaiming the list of subject headings so far 
classified is that here is a mind which is not only open to every branch of scientific 
research but which acknowledges the need for rigorous method and the practical 
value of the results achieved, with a feeling for figures and possibilities of error, and 
is at the same time concerned with finding new device for investigation. 

His greatest work has been in the wide field of experimental estimates in 
agriculture—i.e. a subject which is of vital interest for developing countries likft 
India. But the variety of other important fines of research already mentioned should 
be noted. It must be added, to complete the pictoe, that when Professor Mahalanobis 
takes up a new field of study he dedicates the whole of his efforts to making a thorough 
investigation of it. He is no dUettant flitting from one thing to another, achieving 
nothing. 

At least two of his methodological contributions must be recorded. One is 
the introduction of his measurement of generalized distance in multivaried analyses, 
the achievement of the solution of an old problem, probably encouraged above all 
by his studies on comparative anthropometry. The other is the development of, 
to some extent sequential, procedures for carrying out widespread sampling. This 
innovation is part of a series of improvements introduced in the course of important 
experimental and census research for coping with some of the fundamental problems 
of Indian life and economic development. If the country is now well equipped with 
men and means for carrying out every kind of sample surveying, thus helping enor¬ 
mously to pinpoint and settle many economic and social problems, this is largely due 
to Professor Mahalanobis and his team of co-workers and followers. 

His tireless efforts on behalf of science and his country have led to a number 
of practical achievements. The first was the creation of the Indian Statistical Institute 
(1931) which, together with 8ankhya : The Indian Journal of Statistics, started 
shortly afterwards (in 1933), formed the nucleus of a research movement bringing the 
Indian school of statistics into the top line. Mahalanobis’s work has not, however, 
been confined to India but has won general recognition in international circles. What 
he has written about the teaching of Statistics in various types of school is also import¬ 
ant and so is his educational work at the International Statistical Institute. 

His was the great merit of founding the International Statistical Education 
Centre in Calcutta in 1960, under the auspices of U.H.E.S.C.O. and the Indian 
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Government, which works ill conjunction-with the I.S.I. and the Indian Statistical 

Institute. This centre continues to meet its original aims of giving courses 

(A) teachers of statistics, 

(B) officials without experience in statistical work. 

By the end of 1961, 378 pupils had been trained at the centre. 

As an outstanding Indian personality and as chairman of the Committee of 
Statistical Education of the Institute, Professor Mahalanobis has given a great boost 
to statistical education for nian 3 i years. While he was chairman, other centres -at 
Beirut and for one year at Rome—^were set up and worked weU. 

This is not the place to list the numerous acknowledgements of Professor 
Mahalanobis’ stati.stical work in India and elsewhere. His biography appears in 
A History of the International Statistical Institute by J. W. Nixon and the 
International Who's Who contains a list of the distinctions he has won. We cannot, 
however, fail to mention the tribute paid him by one of the oldest, and certainty 
the most famous, scientific societies in the world—by making him a Fellow of the 
Royal Society, London. 

The writer of this article is proud to have shared,with Professor Mahalanobis 
the friendship of Sir Ronald Fisher. Now that we are celebrating the Jubilee of the 
former, it is fitting to mention the together, recalhng the memory of the latter who 
has so recently departed from among us. Professor Mahalanobis and Sir Ronald 
were together elected honorary presidents of the International Statistical Institute 
at Stockholm in 1957—a rare, if not unique, distinction which was intended as a 
solemn mark of our august assembly’s appreciation of two such highly qualified men. 

I, os President of the Institute, would like to congratulate the honorary 
president, Professor Mahalanobis, and add my tribute to those pouring in on the 
occasion of his Jubilee. I would also like to express to him, and to Mrs. Mahalanobis 
who has been a valuable and constant companion in her husband’s work and under¬ 
takings, as well as to their great country, tho hone for a long life of useful activity 
by a great mind which, fortunately for us, is still going to aohiovo many things in 
tho future, 

M. BoldHni 
President 


National Institute of Sciences of India 

On behalf of the Natioiml Institute of Sciences I have pleasure in sending 
our felicitations and good wishes to Professor Mahalanobis on bis seventieth birthday. 
Professor Mahalanobis has established the importance of Statistics in India in Govern¬ 
ment and National Planning. Through his achievements he has enhanced the prestige 
of Indian Science in other countries. We send him our best wishes for many years 
of continued fruitful activity. 

Howi Bhabhd 
President 
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Patrice Lumumba University of Friendship among Peoples 

The great scientist and social worker of India, Professor P. C. Mahalanobis 
completed his 70th birthday on 29 June. His name is connected with the establish¬ 
ment and guidance of the many-sided activity of the Indian Statistical Institute which 
is engaged in studying problems of physics and mathematics, meteorology and hydro¬ 
logy, anthropology and sociology, demography and economics. The contributions 
of Professor P. G. Mahalanobis in the domain of theoretical and applied statistics 
are of outstanding significance. 

The researches and practical operations conducted in the Institute and its 
different departments have not only theoretical scientific interest but also great practi¬ 
cal importance for the building up of an independent India. Organisation of teaching 
courses in the Institute and later of the International Statistical Education Centre 
have ensured the training of highly qualified cadres of statisticians not only for India 
but also for several other countries in the East. 

From 1949 Professor Mahalanobis has been an honorary Adviser to the Cabi¬ 
net of Ministers in statistics and from 1966 he has been a member of the Planning 
Commission of India holding the rank of a minister, 

A person of exceptional energy, initiative, outstanding organising talent, a 
blazing patriot of his mother country. Professor Mahalanobis has made great contri¬ 
butions to the establishment and expansion of the economic and scientific relations 
between India and the Soviet Union. He has visited the U.S.S.R. a number of times 
and has lectured several times in the Academy of Sciences, U.S.S.E. of which he 
happens to be a foreign member, in the Moscow State University, the Patrice 
Lumumba University of Friendship among Peoples and in other educational 
institutions of the Soviet Union. 

On the occasion of his 70th birthday his numerous Soviet friends and colleagues 
wish him sound health and long life for the progress of his mother country and further 
strengthening the relations between India and the Soviet Union and for peace in the 
whole world. 

P. Erzin 
Director 


The Royal Society, London 

The Royal Sooiet 5 ' of London joins in sending greetings to Professor Prasanta 
Chandra Mahalanobis. F.R.S., on the occasion of his seventieth birthday. 

Elected a Fellow of the Royal Society in 1946, Professor Mahalanobis is dis¬ 
tinguished for his outstanding contributions to statistical science. 

Professor Mahalanobis may look back with pride on a long and distinguished 
career. His colleagues in the Fellowship of the Royal Society wish him many more 
years of fruitfirl and happy activity. 

' . H.W. Florey 

President 

45 
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Royal Statistical Society 

The Indian Statistical Institute has attained a remarkable reputation through¬ 
out the world, both for the depth of the theoretical research accomplished there, 
and the pertinent relation to current world problems of its applied statistical woi’k. 
Tills arose almost entirely out of the initial energy and drive of one man—Prasanta 
Chandra Mahalanobis—^whose seventieth birthday this volume commemorates. 

In the fields of mathematics, physics, anthropology, meteorology, agronomy, 
economies and statecraft Professor Mahalanobis has played a distinguished part. 
That he has been a EeUow of the Royal Society since 1946 and a Foreign Member 
of the U.S.S.R. Academy of Sciences since 1958 bears witness to his scientific versati¬ 
lity. We ourselves are proud to number him among our Honorary Fellows. 

The Royal Statistical Society congratulates Professor Mahalanobis and India 
on his seventieth birthday and wishes him many more years of useful activity. 

J. 0. Irwin 
President 




